5533 %45 4 1] K AR 2 Vol.33 No.4
2019 4 8 H Journal of Soil and Water Conservation Aug.,2019

FR SRR INE—FRBIET 8 + 55 F 19 7= B M
K #. FER, RKAR, 2 5, A, PR, XH# R

AT R Al R 0 IR 5 R 2# B, KM 450002)

WEE: B SRR 6 AL HL, BI/NAE ZEURBEAURERE 2 A4 F2 A0 31 X B K 5 G (4G Al AT () IR AL A
TR 3 A AR B . (D BERF+ S BHE F (RT— N 5 () BERF 47 AR (RT—SBR) 5 (3 e+ 17 IR
P (RT—SIR) ; (D B+ H B #E Fh (DT—NT) 5 (5) I # + 47 [ I #4 (DT—SBR) 5 (6) IR #F -+ 17 P9 I #
(DT—SIR) , % - 55 43 & e FIAVE Y 7™ 52 W, O 3% 08 B T /N2 — EOR R R R BF PR, 25 R 3R 1,
HAL IR ISR AR /NA EORPE RN BE R R RN REAL . N ESIERE 010 em LR L
B WA AT S A S R E S T WA RGN 2 2R 30—40 em )2 LA L
T AR R R AR SR VSRS, EKRFE DT—NT AR 0—30 cm L2 AL S 7 E RT—
NT b PEBE N 40.1% ~64.3% , RT—SBR,RT—SIR 4b P i 32+ - 3 0—30 em A & i, Hf RT—
SBR 4 0—10 cm )2 A &M -~ 1.4 g/kg. RT—SIR £ H1 @ 200 0—20 em i & & =,
B RT—NT W 15.0% ~25.3%. 7E 0—40 cm 1 JZ,DT—SBR &b B 19 A 20 & = & w . m RT—
SBR Ab ¥ i) K 5481 % i e . DT—SIR ARH B E T 20—50 em L2 WMARAMES A& &, HP S A
TN 8.5~30.4 mg/ke AR T EN2.6~8.9 mg/ke. F/AEFMIL, FAFEA 1020 cm HEHHL
BT 050 cm 1 )2 BB A% A A AUHE T B DA S 4050 em R A A ESA S &, DT
SBR il DT—SIR &b #AE 4 5 R 5 CF S Hofn 7= i 3 i T A b B, L = % 7= 8 RT—NT b3 i 3%
N 6.4% ~10.8% . EHKZE DT—SIR &b 3 149 N0 A 1L FH 28 R0 28 5 280 2 e b8 o 255 BT TR BF -+ 47 N TR A%
b B AT ) T R0 B 3R A, ELBE PR RUR A AR AR g P A

KEWE WL WA el LR e

FE 45 %5 :S158.5 XERARIZAD : A MEHES:1009-2242(2019)04-0167-08
DOI:10.13870/j.cnki.stbexb.2019.04.024

Effects of Different Tillage Modes on Soil Nutrient and Crop Yield Under
Wheat-Maize Rotation System in the Fluvo-aquic Soil
LONG Qian, DONG Shigang, ZHU Changwei, LIU Fang.
JIANG Guiying, SHEN Fengmin, LIU Shiliang

(College of Resources and Environment » Henan Agricultural University » Zhengzhou 450002)
Abstract: The objective of this study was to select the optimum tillage pattern though studying the effect of
the different tillage patterns on the soil nutrient and crop yield. The field experiment was conducted with split
plot design with six treatments: two main treatments with rotary tillage and deep tillage in wheat season,
combined with three subsidiary treatments with no-tillage sowing, subsoiling between the row and subsoiling
in the row in maize season, including (1) rotary tillage + no-tillage sowing (RT—NT); (2) rotary tillage +
subsoiling between the row (RT—SBR); (3) rotary tillage + subsoiling in the row (RT—SIR); (4) deep
tillage + no-tillage sowing (DT — NT); (5) deep tillage + subsoiling between the row (DT — SBR);
(6) deep tillage +subsoiling in the row (DT—SIR). The results showed that, all the soil nutrient contents
decreased with soil depths in both wheat and maize seasons. In wheat season, the total nitrogen (TN),
alkali-hydrolyzable nitrogen (AN), available phosphorus (AP) and nitrate nitrogen (NO; —N) contents
under rotary tillage treatments were significantly higher than those under deep tillage treatments; while, the

soil organic matter (SOM), TN, AN, AP, NO, —N, and ammonium nitrogen (NH, "—N) contents in
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30—40 cm was increased under deep tillage treatments. In maize season, the SOM content in 0—30 c¢cm under
DT—NT treatment was increased by 40.1% ~64.3% compared with RT—NT treatment. The TN content in
0—30 cm was increased under RT—SBR and RT—SIR treatment, with the highest value of 1.4 g/kg in 0-—10 cm
under RT — SBR treatment. The AN content was increased by 15.0% ~25.3% in 0—20 cm under RT — SIR
treatment compared with RT—NT treatment. In 0-—40 cm, the highest AP content was observed under DT—SBR
treatment, and the highest available potassium (AK) content was under RT—SBR treatment. The NO;, —N (8.5~
30.4 mg/kg) and NH, " —N (2.6~8.9 mg/kg) contents in 20—50 cm under DT—SIR treatment were significantly
higher than the others. Compared with the wheat season, the SOM in 10-—20 cm, AN, AP and AK in 0—50
cm, NO;~ —N and NH,; " —N in 40—50 cm were increased in maize season. In maize season, the ear length,
100 — grain weight, harvest index and yield under DT —SBR and DT —SIR were significantly higher than the
others, and the yield was increased by 6.4%~10.8% under DT—SBR and DT —SIR compared with RT—NT
treatment. The fertilizer partial productivity and economic benefit was highest under DT —SIR treatment in

maize season. In sum, the soil nutrient contents and crop yield were improved under the DT —SIR treatment,

which was suggested as the optimum practice in this study.

Keywords: fluvo-aquic soil; deep tillage; rotational tillage; soil nutrients; yield
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