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A +75% LA (M25) ;5 (3) 50% A HLIE & +50% fL A A (M50) ;5 (4) 75% A HLIE & +25% fL L& (M75) ;
(5) 100% AHLAEE (M100 ), WFFE25REH . 5 CK AL, A PR AL B Y 38 4 UMM A 20 & 24 2019 4
CHEAEES 4 48 ) A1 2020 47 CHEARSE 5 4F ) Yo E25, S EAE 2019 FI R E 25, H7E 2020 A HULE
FRAL PR Y T3 SR CK b, Hi M50, M75. M100 4R FE 7 0.89. 0.91. 0.90 g/ke, 5 CK AH A9 &3
W 17.87% . 15.24% . 16.47%, M25 AbPEY CK AHEL 22 AN 3, 7€ 2019 12020 4F{a , M100 b3 £ 1
F RO N 31.03 ~ 36.37 mg/kg, 5 CKAIEL, M100 4bFH i 25 B 1 390G i & B 76 2020 453886, 4%
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1.1 WFSE XML

TR b A7 T 1L P A8 b A IR IXAR PR B
K (112°40" 5" E, 37° 33" 22" N), J@ BB K
Bili PR 2R KU, AR 10°C S, 2451
fEK 418 ~ 483 mm, THEEHIET ~ 8 H, 4F
H BRI 4 2662 h, 4EF-HJ0HE 160 d 2247, %K
I ML 1Y - E R O £ L 2016 4F 4 R
BRI O ~ 20 em 2 HIEFRSFEWMT . AL
Jt 13.00 g/kg, 4= A 1.30 glkg, 4% 0.90 ghkg, 4
B 27.10 g/kg, BE f% & 51.20 mg/kg, A R W 7.70
mg/kg, HALHT 176.40 mg/kg,
1.2 Bt

AWFFEUGT 2016 4F 4 1, X5 E 5 b,
(1) 100% (225 kg/hm®) AL JIE & (CK); (2) 25%
(56.25 kg/hm® ) HHLILA +75% ( 168.75 kg/hm®) 1k
HEAL (M25) ;5 (3) 50% (112.5 kg/hm® ) AHLUIEA +
50% ( 112.5 kg/hm®) fE B & (M50 )5 (4) 75%
(168.75 kg/hm® ) HHLILZA +25% ( 56.25 kg/hm®) 1k
JE A (M75); (5) 100% (225 kg/hm®) A HLAE &
(M100 ). £5AbH A AR R 225 ke/hm®, I HAR
Fr B4R 105 kg/hm®, il A B AL AEBE S S B
(105 kg/hm® ) FOBRHEAA HLACFIHE A S & &

R HAKF B 3 A EE, 15 4/
X, FEHLIXLHES, /NXEFL 30 m* (5mx6m),
AHUIE R A2, BREWBOGREREA, A
JE AR 2 (N 46% ), M8 A B —% (N 12%.
P,05 61% ), & Ff jif 7 3 AL — Wit Ao 2018 4F Bk
B A AP A& HR 2043 okg. 2BEE i
H9.17 gkg; 2019 4ERK Z e A B9 A HLIE 2 A &% o
1 23.97 ofke. AW B K 10.63 ok, X AEY
REK, A AR CKFE 307, R 2 49500
Bk /hm®, 7E 2019 ~ 2020 4F, A4ET 5 H da)Fhdg
K, 9 H MG EXR, IFEBGRERE, N T

fERE AR TANE, B/NX X AL 5 S HUREREL
0 ~20cem L2+, 5D SABUHRPLIRAS
NSRS, Bk SRR,
1.3 W 5507k

R/ DX HIREG 5, 50 N
By, ¥H MRG0 4y, BOW 2
PS4, b 1 mm i T 4 38 LR o RO TR
PRI E ;. 3 A — 1 IR B 51 B 4 1, U MR
9 O3 B A0, 3 0.149 mm 1Y 5% FH T 4 48 4 s 3
SRR E . HHEFEANINE S R (R b E S
Byt R IR E Rk B R R
filt P HOE s 28R HCI0,-H,S0, ¥ A k%
JH Olsen 3o JIR T 76 1 1 2 M 0 BU e I 5, &=
ST T TR O R W R A B L e T R L ARG
0 S T R SR KT 0 R R A A
X B ML HC 20 B8, H AR KT, KK T 20% B
AT E N E R, Seib A, MO, BEATE 17
BE, AR, JFH BT R & K R 14% P H A
14 Hdlikba

156 K B H Excel 2016 #E 471158 I E K, H
SPSS 25.0 HEAT LR 2 MUK K 5 22081, H LSD
E T2 E S, K P<0.05 KOF Y22 Rk
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2.1 4RSS

2019 12020 4Eik %, 5 CKAHIL, &AL
JE R AR A Ak 342 1) - 8 4 S0 R i A 260 % £ 24 G
FEES FE2019 R, A PUERA BT
TR S EAE—EFE LY CK AR, M
7E 2020 4F 4 56 v, M100 Ab 33 8 CK 3 7.91%.,
HH 26 1 AU R 5 2250 BT 45 R AT, A ) 46 B
AL B x AFFRXT A 4 A R R i e
RN

AHUIEEA R -2 &, 75 2019 4R 5
CK AH b JC i 3 25 5, i #E 2020 4F Lk CK 2>, H
1 M50, M75. M100 435104 0.89. 0.91. 0.90 g/ke,
5 CK M50 5 00 17.87% . 15.24% . 16.47%,
M25 5 CK #H HfE—E R Fdi/b 7.24%, FW1E
RIS FET , AV R 25 b St A AT
FEACEIEeui S a . R XU R 2085 1
AL, AEBR G AR AL FE x AEPRXT HIEARE S R
2R
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7E 2019 F1 2020 ik g, AHUIEEFCAHER
AN RS CK A LA np ks, Hd
M100 2k FE7E 2019 F1 2020 4F + A4 %500 & & 43
h 36.37 F131.03 mg/kg, 5 CK A L3473k 3] 15 3 2%
o fE2020 kI, 5 CKAHE, A HLEEA

aOCK aM25 aM50 BM75 mM100

AR b AT R i R I SRR A A
TFF, SR, APUIEEIEA R T
e DI S R . HER 1 RYRUR Ry 22 0 A R
AL, ARBRARAC AL HE x AFPR S B A
Rl i

DCK oM25 aM50 @M75 & M100

20r
w 1St _
2 2
& 1.0 g
¢ ¥
0.5 =
0.0
Ay
1.25 DCK DM25 BM50 BM75 BMI100
1.00 | —~
> 2
?o 0.75 %” Y
oy ey
& 0.50 &
fad
0.25
0.00
2020
Ay Ay
E1 BVEEREEREEXTERS I
e B AR RN FRFOR AR AL PR 22 5 B2 (P<0.05 ),
x1 BNREREBSERZMIIERSFEBHNNEZFESHER (PE)
HF 2 Tl e AT IR it IRt
Jifi A Ak 3 0.844 0.551 0.209 <0.001 0.212 0.728
AR 0.294 0.561 0.542 <0.001 <0.001 0.002
JEAEALRE x 4FPR 0.921 0.487 0.183 0.002 0.181 0.070

i P<0.05 FREFIFE

2.2 FIEREEE

H #2000 F, 7E 2019 4F 9k 5, A HLAE
B AR Ak 3 - 9 DK 1 R W5 TR Tl T P 0 il Sy
1.85 ~ 2.06. 1.04 ~ 1.22 mg/g, 7E 2020 4Eik5
F7HLAERRA QAR Ak BB ) 4 S8 O Tl gl 2 e 0 2 43 1)
164 ~ 1.75. 1.19 ~ 1.40 mg/g, 2019 F1 2020 4
R, 5 CK AR, A VU AL Y 1 ik i
TEPERBER AT PR TR 22 5%, MR 1 IR R
T EHEE A AL, FEARALEE x A B A e R
FBERR R TC 0 52 m , (HAR PRas 1 2550 ) T e kil

xk2 ANRERESERMIEN HEREEENZIE (mg/g)

2019 4F 2020 4F:
hb 3 — :
JhR IRt JIR TR it

CK 1.93+0.10ab 1.07%0.12a 1.67+0.14a  1.26 +0.09a
M25 2.06+0.06a 122+0.17a 1.73+£0.09a  1.19+0.05a
M50 1.90+0.05ab  1.04 +0.03a 1.64+£0.09a 1.34+0.13a
M75 1.85+0.11b  1.10+0.10a 1.75+£0.07a  1.40+0.14a
M100 1.89+0.09ab  1.20 +0.09a 1.75£0.06a 1.22+0.11a

e BN EIE + bR, RIEVNG T8 [ b 2 R 2%
% (P<0.05), K,
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FIE R o
2.3 FORBEARMAR

H 2% 3 WA, AL CAL R . FHO
FEATHRC. ATRIE0E CK 7E 2019 F1 2020 4F 146 i 2%
225, (HAE 2020 A5, AP RS A TS
KL CK /), Hod M25. M50, M75. M100 [t
CK 43 5 9 /b 28.57% . 26.53% . 14.29% . 24.49%,

5 CK AL, M75. M100 i EORLEE g, 439
N 10.14% ~ 14.17% . 20.54%.

PAE I Z5 R, SRttt AL
NERARALIE XS FoRRE | FEORL . REATEC. Frkigkdy
ToREES, 75% H 100% B9A WL H ) 3 3
HEANERERE, 25%. 50%. 100% HIAPIEE
(R IR 2 R B TS v

x3 AVEEREFKRUENEREDIEROR0

A5y Qb H K (em) ML (em) FTREK (em) TTRER FEATEL HHRE (g)

2019 CK 19.62 + 0.36a 473 £0.18a 1.40 £ 0.27a 37.78 £ 0.53ab 16.87 £ 0.81a 32.95 £ 0.94h
M25 19.84 + 0.88a 4.78 £ 0.04a 1.45 £ 0.09a 37.18 £ 0.42h 16.57 £ 0.12a 34.83 + 1.97ab
M50 20.64 + 0.29a 4.69 £ 0.10a 1.53 £ 0.06a 39.72+0.21a 16.87 + 0.06a 36.09 + 0.38ab
M75 20.45 + 0.63a 4.82 +£0.07a 1.24+0.21a 40.12 +0.71a 16.27 + 0.23a 36.29 + 1.25a
M100 19.95 + 1.02a 4.64 +0.19a 1.47 £ 0.28a 37.35 £ 2.56b 16.65 + 0.35a 32.83 +2.83b

2020 CK 20.27 £ 0.23a 4.87 £0.15a 1.63+0.21a 39.17 £ 1.37a 16.60 + 0.52a 33.87 £2.70c
M25 20.07 £ 0.38a 497 £0.12a 1.17 £ 0.06b 40.40 + 1.47a 17.03 £ 0.15a 36.31 = 1.31be
M50 20.47 £ 0.15a 5.00 £ 0.10a 1.20 + 0.00b 40.30 + 1.54a 16.53 £ 0.15a 36.28 + 0.87he
M75 20.03 £ 0.21a 4.93 + 0.06a 1.4 £ 0.00ab 39.07 £2.15a 16.87 £ 0.23a 38.67 + 2.58ab
M100 20.40 £ 0.17a 4.90 £ 0.10a 1.23 £0.15b 39.70 £ 1.83a 16.80 + 0.35a 40.83 + 1.64a

3 Wit54R

3.1 RS

A, SHiEfbIEM L, AHIUESER &
BRAEAGHEN ELEA SRR EES. 1
A PO AR B B T A b B, A 2R A
HAHAE, MAh, AR R, AYUEE LA AT
DR /N R AE G e Y, A HLEES U
JIEL SRt 2 5 i 5 K Sk R0 R R, T 2 i g
WG BHERE SR, RIS e 3 AR
7 W 5 A ALIE AR A A A I g, R A AL
FEER A0 AL A b B G - 38 4 107 R W T it A
JEALBE, SAGRKEG 25 KA —2, TR A AL
EAHE AR 3540 & s R ], 6 e [ AR R B IR E R
[, I Zsaess 2 g 3 AR IR R, S
FACIEAE L, SR A DU A i 3 4>
AN 4.10%, (HUEARRE 8 EKF, FEARIR
B ef, A HLAR AR QAL B Y 0 4 R B R L PR
FERE N, AH R A K, B ER LA 5 4F
M100 &b #H i) 1 e 4 R & e 7 — R B ik
NI 7.91%, A HLALAE A S AL RT 3 2R

(5 I 1] B 5 5 A AF B A G, R TF Bk — A K )
e,

JE A 2 R R W, A LGB B
AN o 3 i i A B i (U2, 7EANRE
MR, SRl iERI L, AHUIEE AL E Y £ 4
ARSI E LS, TR KRR A ior
B RASE, HEAEEPH LA S EL, W
RS R o s R e MRS R ER IRk 0 1)
Fewgfm minde, PR RICILA ( EE A
AMERA) S0, EaHIE PR EER
R, WS RARA T, JEHEEE AL
AEEACAL RO AR AEBR A3 I, 3 B3R 43 b gk
SAHPRR, LRI AE K, PTREIE XM T A R
DR 5 A MILAE AR AR A Y - S8 i 20 7 A it Ak
BTG i 3 25 5

A HUIEFRIEAS RN 3 2% & s 0 st A
AR PO 7E 2020 4RIRER T, 50% . 75% . 100% 4
HUAE AR B U 1 48 Aol 5 o 0 KT itk
B 7E 2019 ARk rh, S fb B b, A HLIE
RO R AL P A - e 5wl 5 A B 4
e, 2020 AEIR I A HLIE BB IE A Y A
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H, XA SPEREKEARRA X, KSR
TR A RO, P RE AT PRt AL EY R A 45
R, BT RIREET
3.2 IgERG T

b S PR AR ) BT A AR
IR SRR AR E UM A
PRI N e T ARG R, AL
TeHLUBCHE R St AL I i T R . RIS
2 8 R W, PR R I A A AL A
MEAGHE, B T L IENRmG IR e, ERE% D bt
JERI, JitiA MR A HLICHLEC i Y - 9 6 1 Tl
PR TR IE, A, AHEEAE
AR AR T X - 98 O i 0 38 T il 0% 4 194 55 T G . 2%
o WIS SRRSO A DLALE A B 2
TG R PSS SRR — 2, WTRE S EAEAERR . AR
B g I N [ P S SO N PV s R (A B 7 S ) Wi
BARALIE L, THLAMA L, RIELIRER
S, PR B R LU B4 i R R 0
f, dEmEE S T R ARERA T, RS, &
o9 AL R AL IE A 23 b A MR it A AH 452
Z, ORI IR, Y
PEAL T RAFMYIAEE, MRERHUE IS, 1S BT
P T AR ST A HUIE R AR i 3 15 52 i)
fif IR PETC W 25 5 . APUIESE AR
Xof - S TG P M 22 5 AN S A LA R R A AT et
—5E
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AR, HHibitA e, AV ERE
NERAL FR ) TR A FTREAR, Horb 25% . 50% .
100% A HUIE R LB TR K B REAL; S5
AR L, A LIS R AR IE AL 3 A s 2 4R
R, Horh 75% . 100% A HLAE A H ) Y
ORI N, LRI, AL A E—
FERRFE AT DI FORTRARK, B FOK AR,
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Effects of organic manure replacing chemical fertilizer with equal nitrogen on soil nutrients and enzyme activities
XU Lu-lu', WANG Xiao-juan”™ > * [ 1. College of Life Science, Shanxi University, Taiyuan Shanxi 030031 ;
2. Shanxi Institute of Organic Dryland Farming, Shanxi Agricultural University, Taiyuan Shanxi 030031;
3. State Key Laboratory of Sustainable Dryland Agriculture (in preparation ) , Shanxi Agricultural University, Taiyuan
Shanxi 030031; 4. Shanxi Key Laboratory of Organic Dryland Farming, Shanxi Agricultural University, Taiyuan Shanxi
030031 |

Abstract: Through five years of positioning experiment, the effects of organic manure replacing chemical fertilizer on
soil nutrients and enzyme activities were studied, and reducing fertilizer and increasing fertilizer efficiency was explored.
Five different fertilization treatments were set up in the field experiment : (1) 100% chemical fertilizer nitrogen ( CK ) ;
(2)25% organic manure nitrogen +75% chemical fertilizer nitrogen ( M25 ) ; (3 ) 50% organic manure nitrogen +50%
chemical fertilizer nitrogen ( M50 ); (4)75% organic manure nitrogen +25% chemical fertilizer nitrogen (M75);

(5) 100% organic manure nitrogen ( M100 ). The results showed that: compared with CK, there was no significant
28 —



rRE SRR 2023 (1)

difference in soil total nitrogen and alkali-hydrolyzable nitrogen content in 2019 ( the fourth year of fertilization ) and 2020
(the fifth year of fertilization ) for organic manure replacement treatments, while there was no significant difference in total
phosphorus content in 2019, but the total phosphorus content in 2020 in organic manure replacement treatments were lower
than CK. M50, M75 and M100 treatments were 0.89, 0.91 and 0.90 g/kg, significantly reduced by 17.87%, 15.24% and
16.47%, respectively, compared with CK. M25 treatment had no significant difference compared with CK. In 2019 and
2020, soil available phosphorus content of M100 treatment was 31.03 ~ 36.37 mg/kg. Compared with CK, M100 treatment
significantly increased soil available phosphorus content. In the experiment of 2020, the content of soil available phosphorus
in each organic fertilizer replacement treatment group was significantly higher than that of CK. Compared with CK, there
were no significant differences in soil urease activity and phosphatase activity in organic fertilizer replacement group. In the
experiment, there were no significant differences in ear length, ear diameter, ear row number and grain number per row of
organic manure replacement treatments compared with CK.  However, the bald tip of organic manure replacement treatments
were smaller than that of CK in 2020, M25, M50, M75 and M100 treatments were 28.57%, 26.53%, 14.29% and
24.49% less than CK, respectively. Compared with CK, the hundred grain weight of M75 and M100 treatments increased
significantly by 10.14% ~ 14.17% and 20.54%, respectively. Compared with the single application of chemical fertilizer,
the replacement of organic manure with equal nitrogen amount could not reduce soil nutrient content (in addition to the total
phosphorus content decreases ) and soil enzyme activity, could increase to some extent the maize grain hundred grain weight,
reduce bald tip length, but also could optimize ear traits of maize to a certain extent and reduce the application of chemical
fertilizer. Therefore, the replacement of organic manure with equal nitrogen amount is a fertilization way of fertilizer saving,
efficiency increasing and environment protecting.
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