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Abstract

ments were conducted in saline-alkali land in the Yellow River Delta area of Dongying, Shandong Province.The test results showed that the ap-

Using natural zeolite as the main material, adding mineral humic acid to form a composite soil conditioner, corn planting experi-

plication of zeolite humic acid composite soil conditioner could effectively reduce soil pH and soil salinity, optimize soil structure, increase soil
nutrient and microbial content, and increase corn yield. Applying 7 500 kg/hm’ zeolite humic acid composite soil conditioner, the soil desalina-
tion rate could reach 24.2% ; applying 6 000 kg/hm® zeolite humic acid composite soil conditioner, the corn yield could be increased

by 24.09%.
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Table 1 Amount of soil improvement materials in saline-alkali land

kg/hm*
WEE Lo AP
phsiil HEJH B o Organic and
Natural . . Industrial . .
Treatment . Zeolite humic inorganic
zeolite . . by-product
acid composite ) compound
soil conditioner gypsum fertilizer
CK 0 0 0 600
A 6 000 0 0 600
B 0 3 000 7 500 600
C 0 4 500 7 500 600
D 0 6 000 7 500 600
E 0 7 500 7 500 600
F 0 6 000 0 600
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Table 2 Soil pH,total salt content and desalination rate

b KA it
Treatment pH Water soluble Desalination
total salt //g/kg rate // %
CK 8.57 b 2.07 _
A 8.53 ab 1.74 15.9
B 8.30 a 1.96 53
G 8.30 a 2.05 1.0
D 8.35 ab 1.78 14.0
E 8.34 ab 1.57 242
F 8.50 ab 2.08 ~05

T : PR RING TR 28 53 .35 (P<0.05)
Note: Different lowercase letters in the same column indicate significant
differences ( P<0.05)

24 AELEBIMTEFSHEE MNE3ATLUEH,A~F
A543 - 498 P - A H B 3R T IR CK, B 5 X IR 2 [a] 46
A IEEF(P<0.05) ;A ~F KA AP SRS T
X R (H S5 IR 2 [ 34 T0 i 35 25 5 (P>0.05) ; A~ F & 4b ¥+
FWMASEY S T, A M B AN RITEEFEER
(P>0.05) , HAlb b 55 %) R 2 [A] 22 57 i 3 ( P<0.05) ; A~ F 4%
AN A M SO S I i T R B S R 2 R I G 2
F(P>0.05) , 4 Ab 2 (A1 TG i35 22 575 Bk E AbEEAk Hofibah
BRI B N RR A A B X R 2 ()44 G R
F5(P>0.05) .

Jite PRk A B AR R A2 78 - SR B (B~ F b3 ) W g
PEm PR A TR A AL S 2, (HACR
AN 5 A SRR RO B AR 4R S (A S &
ZRIEAG. BHES T34 i 19 K/INAT DLVE S PR - AR IR R
10 FE AR i T AR A T - SR B R T LA R ks
TREFR RS, SR T I PRIRRE F1 . 255 LI AR, Jiti
7 500 kg/hm? 3£ BN A A0 - S R (K Qb BR ) Bl
TSRO A R A
25 AEGEI TERMEMRREE IR TTUEE A~F
Ah P A 3 Hp 20 PR D B P B S K T IR CK, H &b B
X (8] 25 R 35 (P>0.05) ;) B.C b3, HoAhAb ¥ 1
BB S TR, A AP S X IR 2 [A] 25 5 AN g 3
(P>0.05) . BMASKE e H b A S FERR & & 1 - e JE 57 BE
s - S R [ 3 000 A1 4 500 keg/hm? i i, H:
bt FH 0] e A R R e Y E
26 AELEBHRERFENEME H£NMAXERTERH
7200~9 000 kg/hm’ , i1 FEL B 3% Al 1R 25 52 M R 25, K
KAPRL TR A TR B A AR R 375 g0 RS WTLIEH,
B B AbFRAN , Hofth b # 7 F A0 K = RS T4 R CKL,D
F Ab et BR324 15 (P<0.05) o B b FR AT FE L I 9
77, AT RE AR R A 4 07 AN Y ST 18 i B ORAE AR AR 1 55, Flokr
BB B R, AT RE f T TR = B e 4 8 it F g kK



72 B A

2022 &£

TR o A%/ T K TR 5 7 2 B AR —RE I IE [] 56
W0 o e P A 8 AP S 5 7 9 R B R T T K
LAFE T 6 000 kg/hm” W £1 J AR & A B -39 08 B 57 ( F

AR 39 PRI R AR , e Rk 24.09% o A [R) ST
ARPR A FE HCRCE i A1 B SR AL 2 - SRR PR s B
— il PR IR A7 1 IR

®3 HEUFER

Table 3 Soil chemical indexes

AbEE PHES 3 i FHLEE OM ¢ FRE AR
Treatment CEC // cmol/kg o/kg Alkeline-N // mg/kg Olsen-P // mg/kg Olsen-K // mg/kg
CK 19.51 a 15.50 a 56.18 a 10.19 a 364.50 a
A 2195 e 16.09 a 61.65 ab 10.24 a 337.83 a
B 20.42 be 16.53 a 62.55 ab 11.34 a 348.83 a
C 22l e 17.54 a 65.03 b 12.04 a 358.17 a
D 21.07 d 16.86 a 65.58 b 13.77 a 351.33 a
E 20.83 cd 16.61 a 63.10 b 12.50 a 483.33 a
F 20.28 b 16.86 a 64.62 b 11.81 a 343.00 a

TE: RPN T RER 7R 22 57 . 35 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences (P<0.05)
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Table 4 Quantity of soil microorganism CFU/g
fhgm ElEp e HE O Tk A
Number of Number of Number of

Treatment . . .

bacteria fungi actinomycetes
CK 1.28E+07 a 1.04E+04 a 1.53E+06 a
A 1.53E+07 a 1.59E+04 a 2.09E+06 a
B 1.54E+07 a 2.49E+04 a 1.47E+06 a
C 1.66E+07 a 1.97E+04 a 1.29E+06 a
D 1.71E+07 a 1.31E+04 a 2.11E+06 a
E 1.42E+07 a 3.03E+04 a 2.49E+06 a
F 1.40E+07 a 1.93E+04 a 2.73E+06 a

TR NG 7R 27 R R B (P>0.05)
Note : The same lowercase letters in the same column indicate insignificant
differences ( P>0.05)
R5 EXRNF=HIE

Table 5 Yield measurement data of maize

s A=) it
% :iment ’l‘hojsj‘illaii;;rain {(ii Yield E;::rease
weight /g kg/hm’ %
CK 288.67 b 72264 b —
A 296.67 ab 7 764.2 ab 7.44
B 274.17 b 6982.7b -3.37
C 304.83 ab 7 774.5 ab 7.58
D 31833 a 89219 a 23.46
E 301.00 ab 8 483.4 ab 17.39
F 314.50 a 8967.2 a 24.09

T (RPN TR R 225 B35 (P<0.05)
Note: Different lowercase letters in the same column indicate significant
differences ( P<0.05)
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Table 4 Nutrient contents of nitrogen, phosphorus and potassium in

soil samples /kg

Fedh A i o

Sample Nitrogen Phosphorus Potassium
DHLT1 1.188 0.812 21.7
DHLT2 1.085 1.105 24.7
DHLT3 1.100 0.831 22.1
DHLT4 1.149 0.931 21.2
DHLTS 2.359 4.965 19.6
DHLT6 1.653 2.409 194

24 e HEETEY)
241 FAEA-E, MFE S AT LLE H, RS (Y DHLTS
il 55 0.330 meg/ kg, 38 6] b J5R 3 2 SRtk o D 2 9 (R
SRET R R AR GRAT) )RR E 0.30 mg/kg (4
HE pH>7.5) s Hofx 4 Heke SRR 2 B bR v

£5 TEESTHETEMNESBLTNERRE

Table 5 Contents and evaluation grades of characteristic elements sele-

nium and zinc in soil samples mg/kg
Fffh Sample fifi Se Bt 7In
DHLT1 0.210 69.0
DHLT2 0.218 78.8
DHLT3 0.178 73.9
DHLT4 0.176 68.3
DHLTS 0.330 155.0
DHLT6 0.247 103.7
242 ERELE. RS ATRLA N, AR A DHLT2,
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