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W OE: EEERG L, RABZEL NI 2 a WEHE 31K, IFLMERIHLEERE XS IR, AT PR EEE 2L 0 ~ 20, 20 ~ 40, 40 ~
60 cm + 2 HIEA T | SEELUAEY R, PR T BB E O R R IR R S AT, S5 ARERE . M ZERHME 3, 0~20cm +
FeRwE iR ATHY 1.27 g/eomP &2 1.06 g/lem®, [FEIEIL 16.54%; st I8 LA T2 1.12 glom3, FEIEN 11.81%, M5B8 LR
FEA% 29.1%., 45 1 RBHERS . M ZHHET 0~ 20, 20 ~ 40 140 ~ 60 cm +)2 44k 42514 8.6, 5.7 Fl 4.4 g/kg, XTHESMIH 9.2,

4.9 F1 4.2 glkg, WZEBHERTIBIASMKIERE 5310 —6.52%. 16.32% F14.54%, %5 3 IRBHEFMEE EK, IZEHEE K i (R E)
g 12 150 kgthm?, L HE(7 020 kg/hm2)4 77 73.0%, GZ5 IR, 0~20, 20 ~40, 40 ~ 60 cm +4fE4Eh &M ZEHES 510 4.3,

7.2 F14.9g/kg, HXTIR(HSI0 8.9, 4.7 Fl 4.3 glkg)sr 5 T 51.68% . 14N 53.19% Fi4 N 13.95%, R4S REH, ky2BHEal L
fifi I A1 RIS N2 S 8, (RE B2 IR, AR TR IE W AT K.

KB WMENHE; BIRPHME; HEEERM; YRR, BTRUR
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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/cm3to 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/cm® to 1.12 g/cm?
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
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TIFRY 6.620%, EZ4-MAEPGdL . fedb . AL S iR
DX B, AR A, e R — BRI R
LTI B el R R — A ek IR, SRR B iR
T3 R L Xof £ B %) A B F L G2 Ak b B R
AT EENE X, BT, ST Ehib A R
FIFH 5 8 FBA AR50 . AR . KRR it B A
= R T AR SR =R [ ek = L S N
Mo AR BRALRE . FLBREE . iR TR
YT . IR . IR R ARG
FeA BoK AR RRCR 7= 8 5 0055 7 T ELAT 583540
o T2 RECHENF SRS FTOUZ 4 55 0T R it 7k $hiz
S s FEFF AL B AR R R B B T L
RER, Hp+RE5+ET 35 ~ 40 om AbFEFFE 55 5
2 ¢ LIHRER RSN, KT IR SR SR e
KT TR 5 R it , K R FivA I ()30 2R B bt FH g A1
3.0 kg/m?, AHUAE 0.003 m3¥m?, UKk, #
AR R Af . SRR SE TR I S8 AR SR RO X £ B b 1Y)
SEMR A, & BRI B R ORISR A T A A5kl R R
FYER O b, 2 08 = 3N g, A SR AR B A
K5 R S T b2 i R 50 3R PN M IR e (PAM) i ‘B HH i
W &, PAM 1EEL i ok B A s B A0 it
0.09 g/kg. I #EAECHER T S SHHLICHLIR A
FIESTC it YT 5 Bt i R AR & 3, 150 kg/hm? CaO +
2 996 kg/hm? A HLTCHLIR A NE ST 18 pH Fifkit
EM R AL, JEHSEE PR . A . AR
AL & g I B . BRI I,
ARG I B[R] &5 56 i i R ik 45, TR
% 392 SR A AR I HE B CHISOR He, A7 Bh Tz
T E o SRR R B Y B R — S RICR,
TEAS S AR A v A T AR ) R, YA T 3 ik
Hb AR RIS A A 2B BV E B AR 28 3 AT A & ] (A1 —
TSR B A, J& “HEHE. ARLEZE . et
— RS I HAT 55 . TTE TG SR B B Ak i
MRS — BB AR E S Ty e S AR R
Ko ZHEARGR T LHE S A00E | FLBRERIN , A&
FEAR, A AT R T 2 AT R EE T 21 ARFRK
A FIFAEYAR REFLRIBE Z 19K 5 . 37495, FAIF
P MBLRI 55 WP R, 107 kT DUA R i
VR 7=t ) 4 v (12160 R Bl bt e R )P the L 48 B
P25 BRI, A A R R A 1) LR BB o R
o Wit ARRFSEN X E AL, AT K
BHEFSERALER PR 0 R3S E | a8 &
FORT I BYFEIA , LT BB R R P PR i R R
T %) L3 R S 7 38 R, Sy i b 1 el L ) R A

PSR S BORSCHE
1 HREHE

1.1 X Ie it

T2 36 LA LU AR AR AR T TR = A R
B AR R X e g — v Yy, R
ARl o e M R I T, 1% 0 ~ 20, 20 ~ 40,
40 ~ 60 cm )2 )R e & w4 hlh 11.3, 5.1,
4.1 g/kg.
1.2 R

RGBS BB (FL)IRE 40 cm At by HLiE
PEOXG)TREE 20 cm WA AREE, 45 3WKEE , A4k
5 A=A H4B . NXK 30 m, FE 16 m, [T
480 m2, A—KHHERTIE] 2017 4 5 10 H, #HE
JE AFREAEY) 5 55 R BHVERT ] 2017 4E 8 J1 25 H
PHEGRERM SIS b [, WEHW R LEZ . hi;
S = WBHERT R 2018 4E 5 H 29 H, #HE/E M E
K, FEHEIFEAT B, (HORIEFTHENE, 2018 4F 9 H
17 HI3R
1.3 BUEEREI R ik

TES—UBHERT (2017 4E 5 H 7). H—XkBHER
(2017 4 5 A 10 H). % W HHERT(2017 4E 8 A 23
H). 5 “WKHHE/S (2017 4F 8 H 26 H). 55 = IKHHE
(2018 4= 5 H 28 H). % =k #HE/5 (2018 4 5 H
29 H). £ KI5 (2018 4E 9 H 17 H), HA/NX %k
B3N8 2 E T 60 cm, #4218 0~ 20,20 ~ 40,
40 ~ 60 cm Z3)Z BOA TN 2 - e sty . oy,

Hii0~20, 20~40, 40~ 60 cm 43 ZHUEE, IREY
A, JFEDIBARME S AARIE T, Wl L e s b i,
1.4 MEBRRFZE

T PRAR AR . SRR I AR
HRAE e F 0 LB

TR T ENE . FRiEL, SRRy AERe
Tike
1.5 HELE

K Excel 2013 #EATE4E P10 A0, R
SPSS 17.0 #4813 HT o

2 HERESH

2.1 AEHHEAX RN T IEREHRME
H12% 1 0] DL, AR BEVE 7 X1 AT ARV E 2 1Y

TR, HREM A 2 AR HERIALERE AT

(R 0 ~ 20 cm + 2, HmAMERTHY 1.27 g/cm?
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A3 F KR J5 9 1.12 g/em®, {HJEXT 20 ~ 60 cm
TEMAEEILFIRA RN, FE4ERE 1.35 glem® /=
fis ByZEBHETT LIFRAE 0 ~ 20 cm 2 AT, K
REBPERTH 1.27 glem3 AR 2 E KUK 385 1)
1.06 g/cm3, {HX} 40 ~ 60 cm +JE AT A 0,
ISR AEHRTE 1.35 glem3 247

S HEHIAUBERAE LU, b3 22 BEVE AT LA A B b
R, mHARR D ERZ R, 0 ~
20 cm )2, FRBHES EIRSEURE, Ry 2B HEE L hr
PLEEHFFE AR 2T 0.03 ~ 0.08 g/cm?, [ IR IE 1% 2.36% ~

6.35%; TEEH IRPHERT. 58 =KHHERT. EoRIOR
JEWRE R, M ZE B EHE R AL TE BT SR R IR A
0.05 ~ 0.10 g/cm?®, FE{RIESE 3.70% ~ 7.25%., 20 ~
40 cm 2, BERHHEG RV BURE, K B HHE HLdE
PUERFRAAR 0.19 ~ 0.34 glem®, FEARERE 12.50% ~
22.22%; FEEE URBHERT . 5 S RBHERT . FoRIGR
JEWRE BN, M ZEHEE LA R ALTE BT SR R IR A
0.21 ~ 0.27 g/lcm?3, [&ARIREF 13.63% ~ 17.42%. 40 ~
60cm +)z, B TMAPHET YRR 2%+
2, HABMFFE 1.39 g/emd £ 4 (55 1).

Fx1 ARMEAFNTESE (g/emd)
Table 1  Soil bulk densities under different tillage methods

EE(em)  BHEIR 1At ]

B 81l %2 #2 | %53 3 ok
BrERT e HHERT HHEG HHERT BHEE Wk IS

0~20 XG 1.27b 1.09¢c 1.12b 1.08b 1.15bc 1.09b 1.12b
FL 1.27b 1.01c 1.11b 0.96¢c 1.08 ¢ 0.98 ¢ 1.06c

20 ~ 40 XG 1.34a 1.32b 1.33a 135a 1.34b 1.33a 1.36a
FL 134a 1.03¢ 1.12b 0.98c 1.10c¢c 097¢ 1.07¢c

40 ~ 60 XG 1.38a 1.40a 1.39a 1.39a 1.40a 1.38a 1.39a
FL 1.38a 1.39a 137a 1.38a l4la 137a 1.39a

e RPESVEEEF /NG TR R s B g R 22 5+ 1 % (P<0.05), T IAl,

2.2 ARBMEFATE M tiESI S SN
221 0~20em H)2 EIRAK, RREFEES
MTE 0~ 20 cm £ )2, EhBEHy A ER S K 4t )
EhFXA R, IWmBRE TEWNAEKEE, X
SRR E6 B b AN BE AR 14 D R I A o ZE AR IR
i, ZAERMHER R 0 ~ 20 com +)22Eh S
ik 11.3 g/kg.

t 2 AT 0L, R 2 E R HLERE, Sk
HHEIS , i & RS 9.2 g/kg, FREIEIE 18.58%,

TES YRt/ , AR BT, 8 9.7 glkg,
(EER ZUOBERE i % #h o ST B R A5 5 — Ui dk s L

T —FERIKF-(8.7 glkg) , 55 — UK BERF A FIES = U fEsk

Jai « RO G L b & A/ MRS, (2
PRAERFLER] — K-
R R B, BB E)E, T

TS 8.6 g/kg, FIHEHEE 23.89%, 7655 K
BB . U IR | U 2T RIS

i RS PRI, RATE KRGS, T
HEHERTHET 43 gkg, WHIEZRI THET
7.0 g/kg, TREIRE R 61.94%,

222 20 ~ 40 cm +2 W THEHHLERFHLE Y
R, JIEHHER] 20 ~ 40 cm +)2, FrLAZEE AR
WI, R EA B 12 4 2 34 R o A E A
K, YEHFTE 5.0 glkg /MR B

F2 AEMEARNTIZESE S S (g/ke)
Table 2 Soil total salt contents under different tillage methods
+JZE(em) BE1E IURE i ]

Jizt 81K 1K 52 52 %3 %3 EEP N
BT e HHERT BHER BEVERT BHER lVeIE

0~20 XG 11.3a 9.2a 9.7a 8.7a 9.1a 85a 89a
FL 11.3a 8.6a 7.9ab 6.4b 57b 5.4 bc 4.3 cd

20 ~ 40 XG 5.1b 49b 4.7 cd 5.2 bc 5.1bc 5.3 bc 47c
FL 51b 57b 6.1c 58b 6.3b 6.7b 72b

40 ~ 60 XG 4.1 bc 4.2 be 3.9d 4.0d 4.2d 4.1d 4.3 cd
FL 4.1 bc 38¢c 4.3cd 4.2d 45¢c 4.4d 49c
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Wy ZERHE R FRF A 2 135 20 ~ 40 cm )2, BT LU

FERAR I i A B + 2 e E R 2
THEH, il 3 Y BHHEMME—F 1K), %
2 e &l 5.1 g/kg #mE] 7.2 g/kg, Tt
R A 41.18%.
223 40~60cm +J2  F40~60cm +)2, Hifr
PUBER FIA 2BV E P FD Ty I ok sh 3% 1 2
FIHUIERE HIE 2 & ez 2RI 20 ~ 40 cm
TIEZAL, RFFAE 4.0 gikg ZE A/ INBIE DB .

MR S REZ T E PR E T
o EH EFARIREE 20 ~ 40 cm )20/, Zad 3
Wk ZBRHERFIAL — T E K, HESBSEH
4.1 g/kg Hafn%) 4.9 g/kg, FIHIEEE K 19.51%.

3 ihie

R R AE—E MY AR IR, HIE B
S B A5 T G T R A T A K OF O e A
ELJ7 R A B, NI R 20 7 - 38R 2 B AR
ok, BIERL F R A2 A M HUIE FIK SCH T AE A
SRINZE ML A2 ol MRYEA [ ) b B RS, h
HIFRIE A FT LAST A R ik 1 SR | SN TR
EINR i S 0 | /S G a0 [ e A s SR A i
AT BB O T A B h 20 R el 4 4
R B SRR “CERBEAKGE L AKGEERR 7, “dh
BEZKGE” 48002 IR RSB K 7y — TR, “K
LR WJEIRT7E LR Z K TR EAEBEA
AR, MR SRR R R ZE, DS R 20
R Er e, Y BEINE] o B RE i 12
t K R KRR B A T, K5 L
B B EEAMEGEME N B ER ST, ool 1 i
W AR AR A E R A SR 220 K Gy ) 2 L)
RKE RS B AR ESE B3R B A R T, SR
T 5 R PP D R 0 A T 55 ) I 12 P 5 2 il
T OISR B ER, BN E MR
E*g[23-24]0

Wi 45 58 S SN ] — A N B SR B, 0 ~
20cm )2 4R T 20~ 40 cm +)2, 0~20cm
42 RV R 2 R B SR L AR AL A AL IR G
M 20 ~ 40 cm - )JZH&pR b ER A Fnami bt Hb 3/ T36
ZEA4E, B SMRILE T 1 pH RN
20 ~40 cm +EEF 0~ 20 cm + 2, Hfb G5
oL R

TEARIG By ZBHRE mT LA 84k B SRk, 1E
SRR T AR 13 R S A IE B AL, SR A A

YIS A T, A S T A H . O
BEVER R ZE WU IR e R4l 3k | TR 5 A - = e 1)
E ALY, RNMUMRT HEFEZ (40 em £4) , H
IS A B JFRAE ) b R A3 oA B I
JERIHHEZ b, e 2 R T
w,fff 0~20cm R EESR NS EBUHET
K QM ZBHHEIS, Shi HIEHHEZ g, AT
BEENR 30% ~ 50%, +HEFESERS AT LIBER
SRIEACHRISVE T N B 2 HHEZ DL F R 498 3
3 ZER VRN AR R A8l Sk 1) ) ) 498, AR BEAE 2
R, HEAE I, BB R A
VIFEFEZE I IR 2 ; @2k BRI ER Shodit 18, BE&E
“VREL” VEFIAGE SRR, 2 AL SR SN
AR R, TS E ARSI, A
FIFARIEEAR R A KRS, BRI HAR R ik
Z, (it ERE R SO AE KRR B A RCR, R
BEAE R RIE

EHTEIABFE A AR 258, L An7E 5 Ak
Pk G H B Eh I, 2R S 0 ~ 20 cm +J2
(R aEh SR T 72%, MG HAE ASRIRE T AR
e, A AR HLBERER = 1 AT A L, TR
LR AL 1 o R R By 2 B R AL | ZEBE P & F
A3 JBE R Bt 3 ZE BEVE R KR /N 3R A 2D Y
5RO FEARRKI X AL, AR IR RN, B
ZEHHE 3 WALBL)S, FRRLAY R SR LA e RN
123 300 kg/hm?, et fipLiEdE 3 Wi A9 =&
31785 kg/ hm?, 3 287.9%.

4 £t

i ZERHE, FIHHBEEEATL L2 IS e
K. BHEGIWAILE, ATa e 3 i 2
(0 ~20 cm) L3 pydhsrmrh . T2 TR, T
TRELEDENN LR TRBESAS H LR “R
E NN YN (1B 7.1 O SN A ON = LS R e W S N
M, PRAETTER . BUACIRERE . DA, WTAEFR R G
TR SR ek R A

Bt Ae L R AFR L AR T AMNR LG
HRARF L FTERELEAAL AN ESE, 8% T
B IPEFRIAERBIRPL TN, £k
R

S 3k
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