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1.1 e XA

RIS T 2017 4F 10 H 7E W B A8 B 2 1 B
X I ZESE/NEOERT (E113° 467 27", N 35° 5753" )
HEAT, Z X HAR BRI A, YRR 14.4°C, FERE
KA 645 mm, TCREHIZ 225 d, 4E H IEAFEL 2 400
he FERAE I NN E T B ARRE, 4
INZZ RO 7698 . FOK& AP RS E 335, ikl
FHERR A R -, BB, BYRLRR R
14.0% . 54.3% F131.7%, +&H8E PR3 250R0E A
Wk £ . BHIETREE 0 ~ 20 em #HZ L HERE S E
Fr3Enb IR, AP & 22.64 g/kg, 4=
N 1.53 g/kg, A RABEFIHASER 730 33.46 F1 235.38
mg/kg, pHEH 8.05. I BT AT MLAE hy e i A3 Bl
HE, WA TR E], DIAFEONERL, AL,
A AR A B B 4 i O 28.98% . 1.55% .
1.06% F1 1.72%.
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240 kg/hm®, AR AR WU 138 AR 4351 5 70% A
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ohkg, 4350 AN FH A HLIE RT-M, 4 1 11) 24.70 o/
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B T 1 AP & (P<0.05). FERBIAME
N, RIEIA LAt ] i) - 49 AP F i G 3 22
S5 MIBERFRAF T, RT-M,,s ACFR) 45 AP % ik
W, N 4742 mgke, W T AN A DUIE AL 3,
it FH AT AU A P ) G f 3 22 5. BRVE D =k -4
B (AK) e E2ES, mHANIE +
HEAK S AN R E R (P<001), NE RS
JEERRSAE R, ANl LA it F A B ] A 358 AK
THRIEEEER, HS5AMAVICGEML, 8
FRE T AK T, REIREN 50.8% ~ 90.9%.
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e SOM TN AP AK NO; =N NH,-N
(g/ke) (g/kg) (mg/kg ) (mgrkg ) (mgrkg ) (mg/kg)
DT-M, 22.5+0.85a 1.46 £ 0.14 20.49 +2.65a 172.14 + 19.88b 65.91 + 14.09b 3.37+041
DT-M, 2438 + 1.44a 1.57 £ 0.04 30.79 £ 7.41a 300.62 + 82.10a 89.79 £ 6.17h 3.59+1.44
DT-M,; 24.79 + 0.80a 1.50 + 0.26 31.47 £6.10a 306.99 + 34.03a 125.28 + 1.88a 2.63+0.22
DT-M,, 5 24.27 £ 0.55a 1.52 £ 0.04 33.15+15.02a 328.6 £ 11.12a 137.75 £ 26.04a 3.40+0.72
RT-M, 24.7 £ 1.07b 1.54 £ 0.15 24.35 + 5.66h 207.48 + 43.79h 59.26 + 6.75b 3.07£0.48
RT-M, 5 28.47 + 1.08a 1.76 £ 0.26 41.98 +9.23ab 316.82 £93.51a 130.13 +3.94a 4.54 +0.56
RT-M,s 26.84 + 1.52ab 1.71 +0.11 33.92 + 10.93ab 312.8 £ 10.39a 120.61 + 17.40a 3.72 +0.49
RT-M,, 5 28.92 + 1.15a 1.73+0.23 47.42 + 8.79a 334.49 +36.16a 134.66 + 14.64a 4.01 £0.42
T * * * NS NS *
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AL TR K 1 2 8.4% F 11.7%

TERERE AT, RT-M, 5 AL BRI/ 22 7 e e
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Fx2 AESEMZNEZENEERFH~E0FM
P (t/hm*)
Ab¥
LN RS
DT-M, 6.22 +0.34b 8.75 £ 0.50c
DT-M, 6.77 £ 0.22ab 9.68 = 0.22b
DT-M,; 7.10 £0.14a 10.49 = 0.38a
DT-M,, 740 £0.22a 10.81+0.12a
RT-M, 6.28 + 0.59h 9.53 +0.34a
RT-M, 5 7.77+031a 10.13 +0.14a
RT-M,; 6.40 = 0.22b 9.33 +0.50a
RT-M,, s 6.84 + 0.48ab 9.82+0.26a
T NS NS
TxM # s
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2.3 IEVETUR ORI

i 5L Pearson XU 50 X 4 /N A2 L B K 7™
Lo A SERE I B R R BEAT ARG A0 A (3R 3), &
/NS NO-NL AP, AK & i % 1 3 (1 1EAH

KKAFR (P<0.01); HEK™EENOT-N, AK &
R E R IEMA XL R (P<0.05), SOM FITN £
i 5 A M B bR 2 (R A B R o B Y
EASENE (P<0.05 8) P<0.01 ),

x3 EMFES LEEREXES T

wiH INFZ PR 5 N iy SOM TN NH,"-N NO, =N AP AK
INEE P 1
Tk hE 0.399° 1
SOM 0.382 0.101 1
TN 0.343 0.02 0.842" 1
NH,-N 0.13 0.002 0.509" 0.395" 1
NO, =N 0.654" 0.398" 0.550" 0.441" 0.222 1
AP 0.543" 0.323 0.861" 0.714” 0.390" 0.659" 1
AK 0.639” 0.438" 0.620" 0.508" 0.33 0.697" 0.787" 1

T sy e FORAOCHER B KT (P<0.05) FIHL L ZE /KT (P<0.01),

3 iFig
3.1 BT SR HUA it FH e - S o A 5 i
+ 3 SOM 1 Jhy i 18 + HEAE 77K B B4R A
Z—, WA TR MR 0 A
LI, [F—#HERF, i AU AT 2 8
A E SOM & &, SR SOM & IF A2t 5 A Pl
I g9 P G S ) . E e Y e
VLI SE - KRR VEIR R s 5 A LI e FH
(15, 30, 45, 60, 75 t/hm>), ZEREH—E K
A PUEAL B (30 vhm®) 58 A PLEAL B+
BAEVRLREEES, ARS8 R—8. 2%
SRR R ST A HLEHE AR + A BB AL
BN —KE P U AR B A BB LR
10.6% =", WiVLPG R LT3 B 8.6% ', AHF
FAERFW, WEHTHhEA UL (M)
FHERE 2 TR A HLUIEALEE (M) 257t H &
HAVEAIE (My,s) HIEHBSES T E 25,
XSGR A T AR B S R B, TTRES A
HUIE I S8R o BTG PR 8 A G
3.2 B SR HLAE it X VR4 7= 4 52 T
FHUAEXTVEY A K B 52 43 B i 5 [R] 252
M PR 43, B A WU E Y AR K2
Fe gy 28200 I B M S A AL EL it 2 - 3
AL, W, HEAE, FLBUE. 454, pHAEL
Fe i e v 2, HEMT R AR AR K O, A
FERM, AHUIEHE XA/ T FoK - B

W M (P<0.01), FF HA MU & EY
7 i B R 27 BB T BRI s URBHAIE T DT-
M,s AbFE, BEBESAE T RT-M, s AbFRK/INAZ | oK™
B EA S UL, NE. FRRE
KR, AR i 55 A A7 22 HAE
HARHAEH W IR TRE, N Tk
HZ AL EAERRER, SRR R —2

if IR T SR e, BRI A Rk
B, VRBH - P REAPUE (15 vhn®) FOERE - 1%
AHHUIE (7.5 vhm®) JEHA AR AHEE SRR 7 =X
e, mEAIUREE AKEGIR, EEDAK
HI AR R LUK, 25 ) i WA 0 S5 PR s B
ARG, AWFEHE X L SOM, TN, AP Al
NH, =N &84 W5, BERF 2 3% & TRt
P, R R R R B AL BRI E IR E A 27 ~ 30 em,
TiHEREEREE R 15 ~ 18 em, WEFHAHNUILG, &
AL AR TR, AT BRI AL
0 ~ 20cm,

4 Z5ig

fedui + X & /NE - B IKRBIEIRR, M
VB A F it F A HUAE 2 3 4 T T 4% NOy -
N &t BERE M T A A L B s T+
% SOM ., AK FfI NH,-N &5 H - FH S5 ANt HA
BUIBAHLL, SERTET/NE . FREF 5 17.5%
M 132%. el UL, TRBE A4 R it b A L
B MRS Tt A A ALIE X $ T A 7 A
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Effect of organic fertilizer application dosages on the properties of fluvo-aquic soil and crop yield under different
tillage modes in North China

ZHANG Shui-ging', YUE Ke', DU Li-jun’, WANG Geng-xin’, SONG Xiao', GUO Dou-dou', ZHANG Ke-ke', ZHANG
Yu-ting1 , HUANG Shao-min'" (1. Institute of Plant Nutrition and Environmental Resources Science, Henan Academy
of Agricultural Sciences, Zhengzhou Henan 450002; 2. Hebei Tourism Vocational College, Chengde Hebei 067000;
3. Xiping County Bureau of Agriculture, Xiping Henan 463900 )

Abstract: To investigate the effects of different application levels of organic fertilizer on the physical and chemical properties
of fluvo-aquic soil and crop yield in agricultural areas of North China, we conducted this experiment aiming to provide a
scientific basis for soil fertility and crop yield improvement in this region. This study focused on the winter wheat-summer
maize rotation area in North China, to figure out the effects of different combinations of organic fertilizers and tillage modes
on soil nutrient contents and crop yield. A split-plot design was used in the experiment, where tillage mode was taken as the
main plot, and the dosages of organic fertilizer was taken as the split-plot. The tillage mode was set up at two levels—deep
tillage ( DT ) and rotary tillage ( RT ) ; the dosages of organic fertilizer were set up at four levels—0, 7.5, 15 and 22.5 t/
hm’ (represented by My, M,5, M5 and My,5) . Soil samples (0 ~ 20 em ) were collected during the crop maturity period
and the yields were determined. Soil organic matter ( SOM ), total nitrogen ( TN ), available phosphorus (AP), available
potassium ( AK ), nitrate nitrogen ( NO,-N ) and ammonium nitrogen ( NH,"-N ) were measured by conventional methods.
Results showed that, under deep tillage condition, there were no significant differences of SOM, TN, AP, AK and NH,"-N
contents in soil among different organic fertilizer application rates; DT-M,5 and DT-M,, 5 treatments had the highest soil
NO;-N content ( 125.28 and 137.7 mg/kg, respectively ), which was significantly higher than no organic fertilizer treatment
and DT-M, 5 treatment ( P<0.05 ) . Under the condition of rotary tillage, compared with the treatment RT-M,, the soil SOM,
AK and NH,™-N contents of RT-M; 5 treatment significantly increased by 15.26%, 52.70% and 119.19%, respectively.
Under deep tillage condition, the yields of wheat and corn of DT-M 5 and DT-M,, 5 were the highest, which were 14.1% ( DT-
MT,s) and 19.0% ( DT-M,,s ) higher for wheat, and 19.9% ( DT-MT,s) and 23.5% ( DT-M,,5 ) higher for corn, compared
with that of DT-M, treatment. Under rotary tillage conditions, RT-M,; treated wheat had the highest yield, which was 22.6%
and 21.4% higher than RT-M, treatment and RT-M s treatment, respectively. There was no difference in maize yield among
different organic fertilizer application rates under rotary tillage conditions. In the fluvo-aquic soil area of North China, DT-M,;
treatment and RT-M, 5 treatment are ideal fertilization and tillage combination for improving soil fertility and the yield of wheat
and maize. However, the mechanism and long-term effects require further studies.
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