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B OE: [HEM] ERARPHEE S TR R B R . (AR @i kK E e 5T ie# 15 em,
VRFA 30 cm., #3728 30 cm. K328 50 cm. #3230 em 45 G T LA 28 50 em 45 & T BT B AR A F AT )25+
HOREEM A E, RS REKARARE T RP=RmMEN ., (R B2EHHET & AR 2K - 508
Ty ZE R VE 45 A 76 IS AL 3 60 35 2 1 6 K 1 B RER T TR 14.14%~ 23.75% FlT 14.34%~25.90% ¥ ZE Bk VE 4L 31 &
AR T K B SRR T 30 R Y] 25~30 cm, 45~50 cm AT 1.91%~3.09%. 2.91%~521%, &FEWMINTE KK
A E G B ORAR B R 13.21%~47.55% . 7.14%~38.83% 1 20.63%~ 110.04%., ¥ ZEHVE4S & AL
R EORTE A 11.12%~16.29%, HF 22 30 omZ5 A B A B FoR =i . [40)] wEikBAAT, ma
HHESE A IR A FEAE A S0 0 LA BT, R R A AR, & TR, T2 30 cm 454 7 I it 2 5508
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Eco-friendly and Efficient Maize Farming for North Liaoning Region
SUI ShiJiang, NIU Shiwei, WANG Na '
(Plant Nutrition and Environmental Resources Research Institute, Liaoning Academy of Agricultural Sciences, Shenyang,
Liaoning 110161, China)
Abstract: [Objective] Effects of tillage methods applied for maize cultivation in northern Liaoning on the crop productivity
and soil conditions were studied in search of an improved agriculture practice for the region. [Method] Maize yield and soil
properties under various tillage methods were determined in a field experimentation. Means of tillage and ground preparation
including (A) rotary tillage for 15 cm, (B) deep loosing tillage for 30cm, (C) smash ridging tillage for 30 cm, (D) smash ridging
tillage for 50cm, (E) smash ridging tillage for 30cm combined with film mulching, and (F) smash ridging tillage for 50cm
combined with film mulching were evaluated. Ground temperature and bulk density in different layers of soil at different maize
growth periods as well as root number, length, and volume and yield of maize plants were monitored. [ Result] Smash
ridging tillage on the field increased the ground temperatures in layers of the soil. Significant rises of the soil temperature by
14.14-23.75% in maize seedling stage were observed when the tillage method was applied with film mulching, and by 14.34-
25.90% in the maize jointing stage. Smash ridging tillage also reduced the bulk density in 25-30cm layer of soil by 1.91-3.09%
at the maize seedling, jointing, and mature stages, and in the 45-50cm layer soil by 2.91-5.21%, while significantly increased
the root count by 13.21-47.55%, the root length by 7.14-38.83%, and the root volume by 20.63-110.04% from the maize
jointing stage to maturity stage. By covering the ground with a mulching film after smash ridging tillage, maize yield was
increased by 11.12-16.29%. And the greatest increase in yield was achieved by using the (C) method with a 30 cm tillage.

[ Conclusion] It was preliminarily showed that the smash ridging tillage with film ground cover, especially the method (C),
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could materially benefit not only the soil conditions but also the growth of maize root system and crop yield.

Key words: Maize; tillage patterns; soil properties; crop yield
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E1 #SEERXIRERR MR

Fig. 1 Effects of tillage methods on ground temperature at different soil layers
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Fig. 3 Effects of different tillage patterns on maize root system
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24 HEEXWTEXRTERMKERHFN

AN TR BV AR 20X 36 K 7 f B ok PR 2R 1) 3 i A7
E—EER (K1), N"EMREERE, 5T1
ARFRAAH, T2~T6 4bHL ) 55 AR K I I8/ 8.66%~

52.15%, A7 KL & W 3 O 0.89%~ 3.20%, Hrh
T5 F1 T6 AbFRAY TR AL . 1R U2, T3 Fl T4 4t
PR Z o T2~ T6 by & i FE 3G 0.75%~1.92%,
TRFEXES . WP RE, T2~Te6 A~ &

R HHERXENR=ERMRE R
Table 1 Effects of different farming patterns on maize yield and yield components

b2 FRK ITREL TRLE s
Treatment Bare top length/cm Kernels per row 100-grain weight/g Yield/(kg-hm z)

T1 0.21£0.01a 37.50£0.53 ¢ 3795t144a 9907.85+315.90 ¢

T2 0.17£0.01b 38.20+0.42b 38.35+2.10a 10369.314+152.10 be

T3 0.13£0.01 ¢ 38.40£0.52 ab 38.23+1.88a 10681.324+571.10 be

T4 0.13£0.01 ¢ 38.50£0.53 ab 3842+329a 10412.244685.31 be

T5 0.10£0.01d 38.60+0.52 ab 38.68+191a 11522.08+83.00 a

T6 0.10£0.01d 38.70£0.48 a 38.67t2.17a 11009.261540.85 ab

[ B AN [F) 7 BE R /R b B B) 72 57 e 3% (P<<0.05) o

The different letters in a column indicate significant differences among treatments at P<<0.05 levels.
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