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Effects of Straw Incorporation Combined with Fertilizer on Physiochemical Properties of Soil

and Yield of Spring Maize

LIU Yan', YE Xin', BAO Hongjing!, WANG Xiaohui®, JUAN Yinghua'"

(1 Institute of Plant Nutrition and Environmental Resource, Liaoning Academy of Agricultural Sciences, Shenyang 110161,
China; 2 Agricultural Technology Extension Center of Wafangdian City in Liaoning Province, Wafangdian, Liaoning 116300,
China)

Abstract: A 3-year located field experiment was conducted to study the influences of different straw incorporation methods
combined with fertilizers on physiochemical properties of soil and yield of spring maize. The results show that no matter under
what kind of straw returning methods, compared with non-straw returning, straw incorporation significantly increases the field
capacity of every soil layer by 8.6%—18.0%, reduces soil compactness by 6.3%—-27.5%, and deep turning and deep rotation of
straws is better in the effects, which also significantly reduces soil bulk density of 20—40 cm. Straw incorporation increases the
contents of soil organic matter by 21.2%, alkaline nitrogen by 8.6%, available phosphorus by 15.0% and available potassium by
17.2% in the plough layer after continuous straw returning for 3 years compared with the non-straw returning. In addition,
appropriate nitrogen fertilizer combined with straw returning is more conducive to the improvement of soil nutrients. The
application of 210 kg/hm? nitrogen and 90-120 kg/hm? potassium fertilizer with straw deep turning and rotation significantly
improves soil nutrients, promotes the ear length and diameter as well as 100-grain weight, so increases the yield of spring maize,
thus, it is an ideal model in spring maize production and has good application and promotion potential in agricultural development
in brown soil area in Liaoning.

Key words: Straw incorporation; Physiochemical properties of soil; Spring maize; Yield
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Fig. 1 Effects of different maize straw returning on soil bulk density
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Fig. 2 Effects of different maize straw returning on field capacity
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Fig. 3 Effects of different maize straw returning on soil compactness
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Table 1 Effects and interaction of straw returning and fertilization on soil nutrients
FEFF A 2019 4§ 2020 4
& HHLB R fiee A RO HAH HHLB R fiee EERC BT
(g/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
S1  F1 15.68+0.13ab 865+133a 228+020a 61.2+0.04a 20.78+0.0la 76.1+217b 294+1.10ab 762+0.64a
F2 1636+0.07a 77.1£133b 17.1+0.11¢c 532+0.72b 19.44+1.07a 69.6+0.0lbc 303 +0.65a 53.3+0.05c¢
F3 1573+£0.01ab 87.8+0.0la 11.7£0.0le 555+0.42ab 1626+0.72b 638+0.04c 260+1.05b 562=0.1c
F4 15.16=0.09bc 78.1+0.98b 18.5+0.65b 552+0.34ab 1585+0.67bc 60.1+£0.72d 19.5+0.65cd 588=+1.13¢
S2 F1 1519£0.09bc 904+133a 162+0.10cd 60.5+0.60a 2131+178a 8l.1=+145a 32.7+0.65a 757+142a
F2 1549+0.04b 91.8+133a 157+0.1lcd 51.8+0.98b 19.62+179a 71.0+145bc 213+0.15¢ 50.7+0.01 cd
F3 15.02=0.11c 79.8+2.66b 11.9+045¢ 55.6+2.68ab 1533+0.58c 69.6+0.04bc 27.8+0.10ab 56.5+ 133 ¢
F4 14.61£0.05cd 665=0.02d 145+0.50d 665=1.34a 17.28+0.80ab 76.8+1.90b 22.0+150c 558+025¢
S3  F1  1596+0.0la 758=133bc 188+020b 62.5+0.73a 17.68+0.81ab 68.1+1.45bc 33.7+0.55a 58.8+3.24c¢
F2 1540+0.15b 642=1.02d 189+0.10b 665=+1.03a 1638=0.69b 66.7+1.81c 28.0+030ab 562+0.28¢
F3 15.89+0.07a 658+0.67d 15.6+0.32cd 49.8+0.01b 1599+1.02bc 732+0.72b 18.8+1.05d 62.8+0.02b
F4 15.67+0.19ab 66.5+0.01d 16.6+1.15¢c 544+0.89b 1516+1.19¢c 60.1+0.72d 18.5+0.15d 53.8+1.70¢c
S4 F1  1531£0.04b 89.8+0.67a 23.7+0.02a 508=861b 1629+041b 754+145b 264+025b 57.6+0.79¢
F2 15.18=0.11bc 84.5+3.33ab 24.7+040a 43.8+123c 1271+0.74d 732+2.17b 19.8+0.55cd 463+0.25d
F3 14.02£0.59e¢ 73.2+2.66c 11.6+0.14e 47.1£047bc 13.07£0.02d 74.6+2.17b 23.4+085¢c 49.0+025cd
F4 1445+0.04d 73.8+2.0lc 145+0.13d 458=0.97bc 1599+ 1.1l1bc 638+1.45¢c 19.8+0.15¢cd 50.6+1.01c¢
S1 1573+0.16a 82.4+1.85a 17.5+1.50b 565+1.13b 18.08+0.83a 71.7+190b 263+1.64a 61.4+329a
S2 15.08+£0.12b 82.1+3.88a 14.6+063c 58.6=2.17a 1838+1.00a 746=1.88a 259+178a 59.7+3.62b
S3 1572£0.10a 68.1+1.75b 17.5+£0.58b 544+250c 1630=0.50b 67.0+£187c 24.7+244ab 57.9+2.66b
S4 1474+£023 ¢ 803+2.82a 186=2.15a 547+192¢c 1452+0.67c 67.4+232¢ 223+1.06b 509+171c¢
F1 1553+0.12a 85.6+226a 204+1.15a 612+240a 19.02+088a 752=1.87a 305+1.12a 67.1+3.43a
F2  15.61+0.17a 79.4+393b 19.1+13a 53.8+3.11b 17.04+1.15b 70.1+1.16b 248+1.68b 51.6+137c
F3 15.16+£030ab 76.6+3.15b 12.7+0.64c 547+130b 1516+0.54c 703+1.64b 24.0=1.33b 564+188b
F4 1497+0.19b 712+193c¢ 16+0.68b 545+281b 16.07£047bc 652+2.67c 19.9+0.58c 54.8+1.46b
S <0.0001™" <0.0001™"  <0.0001"" <0.0001™" <0.0001™" <0.0001™" <0.0001™" 0.022"
F 0.007" <0.0001™"  <0.0001""" 0.003" 0.017" <0.0001™" <0.0001"" ns
SxF 0.002" <0.0001™"  <0.0001""" 0.003" 0.004™ <0.0001™" <0.0001™" 0.013"

. BPMGIAFE/NG FRERRLE P<0.05 KA 22 3 B, S FoRFEFFE HALEE, F R/, SxF FRACHMEM; *F
NIk P<0.05 BEKT, **FIRiE P<0.01 BEKT, »*LKRik P<0.001 WEKTF, ns RRARE. T,

FEFFE HE ML AR E R =2 B EH R R 200
MZHEZLHEAERZERER 2T UE N, 2 aidly
S5 L AP RS ATIA HH B 0 R AT W 2 MR I (P<0.001)

2019 AF X AL RN R EE AT B S 2552 R (P<0.001),

2020 X TR KA WEVER I (P<0.05) . i AT X5 % 7l
KA F R0 (P<0.05), XTRRHLICH ., — &1
ZHAEHTE 2019 AFX] 7= 5k il a5 R 3R 1 00 1 3 5%
Wi, £ 2020 AEXTHRLAE R E A BEME W, 2E
LA A R W], REFFIA 45 A0 35 ) R IR X i T
TCREFFALFE 0.6% ~ 4.6% F112.0% ~ 33.9%, H S1
Fl S2 AP S4 AbFZE Ik WE K. ML fA EE
SN RIL, 2019 A i At A0 Ab B BE B 5 FORFEK |

2.3

MEAHFN FORLE, B ERER B9 F4 b 3R 535 7 448 &
2.8%. 1.8% F12.6%, H F1 Hl F2 ZFFEKE F4
Qb P 025 S S 3, U B it A T 3 o i v R R
P I o

MZHEAZHAERSERAE T LB, FEFHEAH
Jit AL R 3 1 A8 TE A R X 7 o A R S A R
M (P<0.05). %4k 2 a IRIGLE LW (K 2), FFFiLH
AL ERAY 7 T ICRS AR AR EE, ST, S2 1S3
AEFRLY S4 AEFRPRAESF IR = 17.2% F113.9%. 9.8%
M116.2%. 7.3% F12.9%, HH S1 1 S2 4b¥E5 sS4
Qb P25 SR W E KT, E R R TR AT 4 1 S he
BEATHRUR)Z, SEIMBHZ IR, fedF T F ORI AT
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