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AT BN, HLERARBR M AR 28 111° 22'30", Jb4h
40°41'30", IZHBIX & il KGR, AR
I 5.8°C, A FHREKER R 417.5 mm, 4EFH42%
RAEKLH 1800 mm 0,

1.2 50 4 5

BRI - A LT S AN, pH B AL

xR, BT, FEARFEMRIR I 1,

&1t AR

+)2 (em) pHIE b (gke) WAL (%)

FHUFE (g/kg)

WA (mgkg) AR (mgkg)  HESHF (merkg)

0~ 30 9.51 2.39 34.05

3.82 21.23 10.23 72.99

1.3 Atk

P R B A R IR (R SR 53 N+POs+
K,0=8%., HRIEHE=0.210/s. HHLFE=20% ) ;
T RE A B lR — &% (575 = 64.0% . N-P,0s-K,0=
18-46-0) . JRZE (HA=46% ).
1.4 gt St

R T 2017 4E4 A 25 HEiHs, S HO H#&
DK AR, R R AL T,
XFHE(CK) . 4 e (CF) f13 8 A1
YR AL PR (CMFL., CMF2 Fi1 CMF3 ), 4 IR #E X,
20 /MK, /DXTEF 10 m x 5 m=50 m*, /NXPY
JEE 03 m M, X ZEBEE 1 mFefEliE.
TR AR 52 5, FE R 30 kg/hm®, BRI 4
em, FRFE 25 em, 4700 50 emo & &AW RE IR
RFRE—VKAEH, B AE AR — RS, B
BHERE, 6 H24 HRH AN TAZHEZA 8 ~ 10
em JEAR7GEER ZIH 1, A0 HiE A R L& 2.
SHI0HZ 1RIEREE, 6 H1I0 HEE 2 WERE., T
6 H24 HAI7 A 13 H A TP

Fz2 Rt

b B AT A
CMF1 AR AU EPIIE 750 kg/hm® (fIGED)
CMF2 AR AU EPIIE 1125 kg/hm® ()
CMF3 AR AU EPIIE 1500 kg/hm® (i)
CF SJRGENE (FEHERERR 4% 300 ke/hm’+ 3B IR 3
300 kg/hm®)
CK N
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+ 4 pH {H 2 K T CF M CK, 43 b CF fCK
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CMF2 Fll CMF3 ) -3 EC{H i Z Ik T (K, KT
021, 025 F10.26 mS/em; 7F 10 ~ 20 em /21,
CMF1, CMF2, CMF3 1913 ECH & K T CF, L CF
TF£ 025, 026, 028 mS/em, 5 CK AL, FFE0.3,
0.31, 0.33 mS/cm, FEO0 ~ 20 cm 1 JZ 1, CMF1,
CMF2. CMF3 1Y) T3 ECfH 2 (8 T CK, b CK %
0.17. 034, 039 mSem; CMF2 Fl1 CMF3 1)+ 3% EC {H .
FET CF, I CF FFE0.23. 028 mSlem, VU 45
M, Bl 3 pH A EC (HRESE S A YA
o T ek /N o
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077 a = ;
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VE] i
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2 04l Zob[H B -
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o Sl NI SH.
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10~20
+)2 (em)

E1 FELELEEpH FECHE
T Al 2R R R R R A A 25 5 B (P<0.05 ).

2.2 BAMAEYIEX A P FGERSR S B

ANFIAL I - A BT . AR A A AL
BiLEE 3, CMF1, CMF2 I CMF3 {3 A% 3%
T CK, 439 E CK & 22.48% . 27.11% F135.19%,
CMF1, CMF2 F1 CMF3 ) + 5646 HL5 B 3% & T CF,
4% 9 FE CF 1 10.40% . 14.57% #121.85%. CF 4 1+
BAPLUR S CK T EZR . CMF1, CMF2 #l CMF3
() SR R T CK, 430 CK &5 22.40%
28.31% Fl133.33%, CMF1, CMF2 Fll CMF3 ) 1 3 i

AT CF LiE2ZES ., CMF1, CMF2 I CMF3 1Y 1%
FBABE S T CK, 435l CK R 104.04% . 113.84%
F113297%, CMF3 iAW %= T CF, L CF
1 41.19%, CMF1 1 CMF2 (1) + 384 %W 5 CF .
F2E5, CMF1, CMF2, CMF3 By 133 sk 0 i 2 s
T CF #1 CK, 4351 CF Fil CK /& 34.28% . 34.92% .
37.82% 1 12.24% . 12.78% . 15.20%. i B o 1
MR AWEYIEE, HEES T HERSNE
B

®3 FARLEBIEENRMEAFIREEZEREEN

AbEE L (g/kg) A (merkg) 5% (mglkg ) HRH (mg/kg)
CMF1 16.67 + 0.24b 88.13 £5.73a 13.12 + 1.37ab 112.63 +3.59a
CMF2 17.30 = 1.10ab 92.38 +0.48a 13.75 + 0.62ab 113.17 £2.53a
CMF3 18.40 £ 1.22a 96.00 + 13.40a 14.98 £ 3.59a 115.60 + 3.30a
CF 15.10 = 0.66¢ 83.75 + 3.50ab 10.61 + 3.54h 100.35 + 3.82b
CK 13.61 £ 1.41¢ 72.00 + 10.30b 6.43+047c 83.88 + 13.11¢

TE: RPBECFE « b, FFUARR/NG FRFORE N2 % (P<0.05), FIF.

— 199 —



rRE SRR 2021 (1)

2.3 B HAIIEXS SRR T 0 5w
AN AL A S A A U DRI R T

HIRERERG UL 4.
R4 AEARETEBEEREEZREEN
o FOE =K a Jok @ﬁ?ﬁ‘@ HEVHG
20 (mL/g)  (mg/g) (mglg) (mg/g)
CMF1 1.01 £0.19ab 4.32+0.24b 0.50+0.05b  26.55+0.38b
CMF2 1.17+0.33ab 4.74+0.15a 0.59£0.02a  28.48 + 0.94a
CMF3 1.60+042a 4.79+0.31a 0.61+0.50a 28.78 +2.39a
CF 0.72+047b  3.73+0.34c  0.41+0.08c 20.53 +0.73¢
CK 0.62+0.87b  2.74+0.38d 0.36 £0.02¢ 18.78 £ 0.70c

CMF3 {4 & 5 1 CF Fil CK, Lk CF Al
CK 5 122.22% Fi1 158.06%, CMF1 1 CMF2 (1) i %&
LAY CK o3 22 55 CMF1 Fil CMF2 193 Ak
AMS CF TREES; CF it b E /S CK i
F%5%, CMF1, CMF2, CMF3 () JIK i i 2% & T CF
F1CK, 433l CF 1 CK {55 15.82% ., 27.08%. 28.42%
H157.54% . 72.99%. 74.82%, CF It CK & 36.13%.
CMF1., CMF2. CMF3 (B 1% Mg 0 2% & T CF Fl
CK, 743 % CF H CK & 21.95%. 43.90% . 48.78%
H138.89% . 63.89% . 69.44%; CF () 1 W2 i 1k B 5
CK G 2 % 2 5. CMF1, CMF2, CMF3 f9 Jif 4 fiff
i3 & F CF A CK, 43 % e CF 1 CK & 29.32% .
38.72% . 40.19% Fl141.38% . 51.65%. 53.25%, CF
M REREG 5 CK o % 25 5. Ui E & MEY LR
T 0 - SRS 1
2.4 SEWEYINERT HIERA Y . AR

AN[FIAEEE S Wb . AL 5.

®5 TELEHEMEYER. SREEREEY

e Tl Py itk YA AP
( pe/g) ( pelg) i / A
CMF1 915.04 + 43.84a 94.24 +2.22a 9.71 £ 0.57a
CMEF2 932.29 +26.43a 95.30 £ 10.25a 9.87+1.13a
CMF3 973.45 + 63.80a 96.22 + 12.95a 10.23 £ 1.28a
CF 667.59 + 16.69h 81.39 + 1.53b 8.20+0.31b
CK 533.81 + 66.19¢ 72.98 +4.20b 7.38 + 1.04b

CMF1. CMF2. CMF3 F1 CF 1 {3 4= ¥ = ik i
BT CK, b CK S 71.41%. 74.65%. 82.36% Fil
— 200 —

25.06%, CMF1. CMF2 Fl CMF3 (1) 3 4= ¥y & % i
E W T CF, W CF & 37.07%. 39.65% Fl 45.82%.
CMF1. CMF2, CMF3 (Wi EY A B & T CF Al
CK, Z35EE CF F CK 1 15.79% . 17.09% . 18.22%
M29.13% . 30.58% . 31.84%., CMF1, CMF2,
CMF3 B3 A W e / R 03 = T CF i CK, 435l
I CF F1 CK /5 26.40% . 28.35%. 33.03% #1130.29% .
32.31%. 37.13%. UiHH HIEREY SR, 2R &
A A it FH £ ) 15 34

2.5 AT A Y 5
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g oef
® ol
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02f
CMFI CMF2 CMF3  CF CK

pE]

B2 ARAERTEMEDS
T ARRVING PR R 2257 5.2 (P<0.05 ),

A TR) Ak B ) - S AR A 3 25 S RN
K CMF3>CMF2>CMF1>CF>CK, H t CMF1,
CMF2, CMF3 [ + 354 Wi 8. 3% & F CF #l CK,
kG CF 1 CK 155 3333% ., 34.78% . 37.68 F121.05% .
22.37% . 25.00%. 1fii CF 5 CK 7 A5 % .

26 TSRS LEMUEY R, A Z R AHE
Kotk
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- Y Y kY
R ik A
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i ik SR Tk S0 TS 1 43 0 4% 49.7% . 414.4% Rl
22.8% ., #5520 e EE Xt AR A FE X Eh B Y BIF 5
KPR, TR R ARG BT DA e R L IR .
W P B T R 0o AL AT M, EL 4 R
I A T SR [R) 2 8 0 4 I A S 2 5
5 T e R e TR S O R
INEITERR, R R R R A R, R
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fEm MY ERA A S R, HE &MY
T AL 3, e A W R B e Y R A Ik
B XA REREE AT S FEE AP AIESE
TCER N LAY SR AL T e S T, ek
T UM R Y, B T L R,
T YRR A R SR Y A= E
i Y R BESR aE R 2, RIEMUE YR T LS
S A= 35 p A AL T 7 0 ER ], A 2 A
R R 225, T A Y R A
P, BrLARCE YRR, e U R e
AWFFEN, R — 8 1% ~ 4% ),
R R eSSy | A BRI . BT T R R A B ) 4
25, BRI RSB R N 027% ~ 7.0% 7,
TEARBFFE R, £ 0tAAL P A%t 36 Ak W AE A
JEHIRN 0.58% ~ 1.06%, SHTABINFFEERIFH—2
KRS YIERES A FO IR T 3RS, TR
AN - SEAE T, R B R AR
33 EATAEYEXT RS RS

R R, i ARCE D AR AT LIGE I 1 55
AP A R T B A A i
AWrsas R, M, 2y KpkiE 5 EEKR
WAL Bt i A AR S, A WL ke
m, ARHET LA SRR AL S P R
FORH A mn L AR, EAMUE
YA ERZ H)  EAHLTS TXIE, XATRR R R
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TIEROAE KA, s T IERME S RS, iR
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HE > ABRE > TR . &2 A A M AE A FEZH ) 1 458 sl
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MRS RS LA LR, R
LA RO R R 2 A B A A B g O
FEX R, XSGR EFS D b mr
FOER B BIHES K e Mo A
AT X - 398 ol A 0 A e e . R Sl 1 S )
TR T A S W AR e B 5 - A BIL AR 0
R AR IR ARG WA O e K A
WA LI AT A S8 5% i 3 6 b A5 1 L SR A
TR T R i R E IR ARG, M
oS AP, WA A RO R
MR EEMELR, X5HRHHES 1
WFoe s | —3, s LM AED A RAS
LA LT, A AR AR R R
EIEA G, R LM A RRA S LR
A G, AR AT A B R A
FEHE

4 gt

A A IR it A RS AT £ 3% pH i
EC{H. Ho &2 A5k 9 R Ak #1 20 fiY it AR 12 % +
HE pH (HFEARIR e K. 760 ~ 10 em HJ2 P, &
L PR AR 5 pH (2 B AN E R
KT 0.4, 053 F10.8 ML K. iR RET
+ 3 EC (B3 B A6 0 B & FRAIK T 0.21, 0.25 Al
0.26 mS/em; 7E 10 ~ 20 em +2H7, K& . HEAM
T 1Y 3 pH A 2 BB A 2 35 FR AR T 0.47
0.52 F10.87 8, . i Al e A 4 EC
{HA MEAEAE 5T T 025, 0.26 F10.28 mS/em.,

i 2 A A I Re £ = RS, S5 AN
NEAH Lo 4 e R et AL A . kil . R AR T
Tl RN AR 62.90% ~ 158.06% . 57.66% ~ 74.82% .
38.89% ~ 69.44% F141.37% ~ 53.25%; 55N
MO o 9B R 4028% ~ 122.22%. 15.82% ~
28.42%. 21.95% ~ 48.78% H129.32% ~ 40.19%. Jifi
HEAHEY IR & LR Y k. &L R/
RV, SASHEALAH EL A3 3 5 71.41% ~ 82.36% .
29.13% ~ 31.84% . 30.16% ~ 37.13% Hl
3333% ~ 37.68%; 5 >J Wit B A0 e 4 5l 32 &
37.07% ~ 45.82%. 15.79% ~ 18.22%. 2627% -~
33.03% 1 21.05% ~ 25%.

525 T D BB R > 15t A T R - A ML
ORGSR . BRAEMAEYIEAIN +EA
LT, B R0, A R A SE  & oil EAR
AR S O T 22.48% ~ 35.19%. 22.40% ~
33.33%. 104.04% ~ 132.97% 1 34.28% ~ 37.82%.
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Effects of compound microbial fertilizers on biological properties and available nutrients of alkaline soil

WU Yin-ga, WU En’, WU Lan, YAN Zhi-rui ( College of Grassland, Resources and Environment, Inner Mongolia Agricultural
University, Inner Mongolia Key Laboratory of Soil Quality and Nutrient Resource, Huhhot Inner Mongolia 010018 )

Abstract: In order to explore the improvement effect of compound microbial fertilizer on alkaline soil, a field test of applying
compound microbial fertilizer on the alkaline soil was carried out at the test site of Hailiutu Science and Technology Park,
Inner Mongolia Agricultural University, and its effects on soil biological characteristics and soil fertility were discussed. The
results showed that the application of the compound microbial fertilizer treatment significantly reduced the pH and EC values
of the ploughed layer soil, which decreased by 0.32 ~ 0.88 units and 0.17 ~ 0.39 mS/cm, respectively. The soil enzyme
activity, microbial carbon and nitrogen, organic matter, and fast-acting nutrient content were significantly improved.
Catalase, urease, phosphatase active enzyme and sucrase activity increased by 62.90% ~ 158.06%, 57.66% ~ 74.82%,
38.89% ~ 69.44% and 41.37% ~ 53.25%. Soil microbial carbon, nitrogen, carbon-nitrogen ratio and microbial entropy
increased by 71.41% ~ 82.36%, 29.13% ~ 31.84%, 30.16% ~ 37.13% and 33.33% ~ 37.68%, respectively. Soil
organic matter, alkaline nitrogen, available phosphorus and available potassium content increased by 22.48% ~ 35.19%,
22.40% ~ 33.33%, 104.04% ~ 132.97% and 34.28% ~ 37.82%. Compared with the conventional fertilization treatment,
the application of compound microbial fertilizer treatment reduced the pH and EC values of the cultivated layer soil by
0.16 ~ 0.72 units and 0.06 ~ 0.28 mS/cm, respectively; significantly increased soil enzyme activity, microbial carbon
and nitrogen, organic maitter, and available potassium content; Soil urease, phosphatase active enzyme and sucrase
activity increased by 15.82% ~ 28.42%, 21.95% ~ 48.78% and 29.32% ~ 40.19%, respectively; soil microbial
carbon, nitrogen, carbon-nitrogen ratio and microbial entropy increased by 37.07% ~ 45.82%, 15.79% ~ 18.22%,
26.27% ~ 33.03% and 21.05% ~ 25%j soil organic matter and available potassium content increased by 10.40% ~ 21.85%
and 23.66% ~ 41.19%, respectively. The above results show that the application of composite microbial fertilizer
can obviously improve the biological properties of alkaline soil and soil fertility. Among different gradients of fertilizer
application, the comprehensive effect of 1500 ke/hm” treatment is the best.

Key words: compound microbial fertilizer; alkaline soil; biological characteristics; soil fertility
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