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Relationship Between Tillage Patterns and the Function and

Protective Enzyme Activity of Root in Maize
MA Li-ting, WANG Feng, TIAN Ping, YANG Bin, SUI Peng—xiang, YOU De-bao,
MEI Nan, AN Jun-peng, ZHANG Wen-ke, QI Hua
(Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Using simulation of root—box, the effects of three kinds of tillage methods(strip tillage, inter—row till-
age and whole layer tillage) and two tillage depths(10 ¢m and 30 ¢m) on the spatial distribution of root and protec-
tive enzymes in maize were studied. The results showed that, different tillage methods changed maize root spatial
distribution features obviously. Deep inter—row and deep whole layer tillage could prolong the functional period of
root. The root activity of SOD and POD was whole layer tillage>inter—row tillage>strip tillage with different tillage,
deep plowing increased SOD activity of roots at later stage(milk grain stage) of maize in deep soil. Deep inter—row
and deep whole layer tillage prolonged the functional period and protective enzyme activity of root on maize, and
achieved production(the difference is not significant). From the conservation of energy and cost considerations, deep
inter—row tillage is a more appropriate extension of maize cultivation technology.
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Fig.1  Photo and schematic diagram of the root box
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Note : The letters in a column indicated significant among different growth stages at the 5% level specifically. The same below.
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Fig.2 Horizontal distribution of root dry weight
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Fig.3 Vertical distribution of root dry weight
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Table 1 ~ Changes of SOD activity U/(g-FW +h)
R ib B 2214 TSI FLAJY
Soil depth Treatment Silking stage Filling grain stage Milk grain stage
0~20 cm BIAFHEE 10 em 78145 a 39513 a 319+9 ns
AFIRIFEE 10 em 622+36 b 365+11 ab 28623 ns
AJZEPHE10 em 61758 b 36746 ab 31124 ns
HAFHEE 30 em 65151 b 354427 b 289+2 ns
A7k 30 em 583426 b 328+8 b 283+18 ns
2JZHHE30 em 617+26 b 350+12 b 316+13 ns
21 ~40 cm WA HEE 10 cm 727436 a 380+15a 282+17 b
ATIEIFFE 10 cm 67424 ab 35243 a 32048 ab
AJEHE10 em 60447 be 357+6 a 3266 ab
BAFHEE 30 em 58818 be 277+22 b 336216 a
FFTEIRE 30 em 530459 ¢ 19611 ¢ 31123 ab
2JEHE30 em 582+41 be 258+44 be 33428 a
41 ~60 cm HHHEE 10 em 708425 a 33245 a 303+15b
FHEHEE 10 em 65337 ab 3318 a 33644 a
2JZHHE 10 em 675+27 ab 326+12a 323+2 ab
B HHE 30 em 475+30 ¢ 251%13 b 330£9 ab
AFIRIFFE 30 cm 583+42 abc 196+4 ¢ 326+13 ab
AJEHEE30 em 541234 be 219412 be 345x1 a
%2 PODiEMZK
Table 2 Changes of POD activity we/(g+ FW - min)
2R Ab PR 2214 IR LR
Soil depth Treatment Silking stage Filling grain stage Milk grain stage
0~20cm T HEE 10 cm 454422 ns 20615 ns 118+4 b
AFIRIFEE 10 em 441+57 ns 187+28 ns 22448 a
LEHHE10 em 457423 ns 132427 ns 200+7 a
B 30 em 430+30 ns 220421 ns 10848 b
FFIFHEE 30 em 502433 ns 236+2 ns 207+6 a
2 JZHHE30 em 345+36 ns 312428 ns 13126 b
21 ~40 cm HHHEE 10 cm 469+1 b 343+5 ns 13949  abc
AFHAHE 10 em 685+34 a 300421 ns 198+8 a
2EHE10 em 377+14b 276+26 ns 18310 ab
HHHHE 30 em 435426 b 294+11 ns 85¢+6 ¢
AFIRIFEE 30 em 573+13 ab 285+7 ns 12124 be
AJEHHE30 em 500+19 ab 26549 ns 134+7 abc
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%3k 2  Continued 2

2R ib it 2239 TR FLA
Soil depth Treatment Silking stage Filling grain stage Milk grain stage
41 ~60 cm HAFHEE 10 em 52122 ab 25116 ns 12014 ab
FHEHHE 10 em 759+46 a 208+7 ns 201+14 a
2JZHHEL10 em 386443 b 279421 ns 201+8 a
B HHE 30 em 401x34 b 24517 ns 10624 b
AFTRIAHE 30 em 563+5 ab 267+27 ns 102+10 b
AJEHEE30 em 481+10 b 29824 ns 114+7 ab
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Table 3 Effect of different tillage treatments on yield and yield component

Ak FEH(10°FH /hm?) TR ES () AR (g) Pt (kg/hm?)
Treatment Ear number Kernels per ear 100-kernel weight Yield
HAFHHE 10 em 7.39 ab 555 a 38.92a 15 891.17 be
AFIRIFEE 10 em 6.50 b 638 a 3643 a 14 773.53 d
2 EHEE10 em 8.33 ab 565 a 3642 a 16 560.75 ab
THHBHE30 cm 7.39 ab 549 a 36.68 a 14 229.60 d
ATIEABEE 30 cm 8.78 a 586 a 3424 a 17 662.04 a
2JZHHE30 em 8.33 ab 573 a 38.51a 17 802.18 a
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