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Effects of subsoiling on roots distribution and nitrogen
accumulation and utilization of spring maize
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Abstract: The subsoiling plus rotary tillage (S+R) and rotary tillage (R) were studied for their effects on
root distribution and nitrogen (N) accumulation and utilization of spring maize using Xianyu 335 and Zhengdan 958
as experimental materials from 2015 to 2016. The results showed as following. The subsoiling loosed soil and promo-
ted the root system growing down. Compared with R, the total root dry weight of Xianyu 335 and Zhengdan 958 of S
+R increased by 7.35% and 9.25%, respectively, among of which the total root dry weight increased by 15.52%
and 24.07% in 20~40 cm soil layer and the root number and root width under 30 c¢m soil layer also increased sig-
nificantly. The improvement of characteristics of root morphology increased the contact opportunity between root and
N, which improved the N absorption and accumulation of spring maize and made the N uptake per unit weight root
increased obviously. Compared with R, the N uptake per unit weight root of Xianyu 335 and Zhengdan 958 of S+R
before silking stage increased by 11.22% and 12.03%, respectively, and the difference between treatments reached
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a significant level ; the absorption efficiency of N of Xianyu 335 and Zhengdan 958 with S+R increased by 6.11~6.40
kg + kg™ and 7.17~7.51 kg « kg™", respectively. Partial productivity of N fertilizer with S+R increased by 3.86~8.00
kg « kg™' and 5.40~9.86 kg - kg™'; the N accumulation in the aboveground part with S+R increased by 33.73~35.66
kg + hm™" and 27.85~36.61 kg - hm™'. Compared with Xianyu 335, Zhengdan 958 was more sensitive to subsoiling.

Keywords ; subsoiling; spring maize; root morphological ; yield; nitrogen absorption efficiency
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Table 1  Effect of subsoiling on root dry weight of spring maize in different soil layers in 2016/ (g  plant™)
A HH Y BHE + )2 Soil depth/em B
Variety Growth stage Tillage 0~20 20~40 40~ 60 60~ 80 80~ 100 Total
IH- 22 34 R 19.86a 0.73b 0.49a 0.29a 0.22a 21.59a
JeE 335 Silking stage S+R 19.52a 1.14a 0.47a 0.33a 0.21a 21.67a
Xianyu 335 SEERIY R 13.96a 0.58b 0.26b 0.20a 0.11a 15.11b
Maturity stage S+R 14.85a 0.67a 0.34a 0.21a 0.15a 16.22a
I 22 14 R 19.71a 0.71a 0.38b 0.27h 0.10b 21.17a
F 5L 958 Silking stage S+R 19.50a 0.76a 0.53a 0.42a 0.23a 21.44a
Zhengdan 958 2] R 13.88b  0.54b 0.23a 0.18a 0.09b  14.92b
Maturity stage S+R 14.92a 0.67a 0.31a 0.24a 0.16a 16.30a

T ANA/ING TR [ — RS R Ab B 22 52 2. 25 (P<0.05) o T 1A,

Note : Different lowercase letters mean significant difference among different treatments of the same variety (P<0.05). The same below.
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Table 2 Effect of subsoiling on the proportions of root dry weight of spring maize in different soil layers in 2016

Al = ]ine | BrE =0 L2 Soil depth/em

Variety Growth stage Tillage 0~20 20~40 40 ~60 60~ 80 80~100

22 48] R 91.99 3.38 2.27 1.34 1.02

ek 335 Silking stage S+R 90.08 5.26 2.17 1.52 0.97

Xianyu 335 SEE R 92.39 3.84 1.72 1.32 0.73

Maturity stage S+R 91.55 4.13 2.10 1.29 0.92

22 4] R 93.10 3.35 1.79 1.28 0.47

FBEA 958 Silking stage S+R 90.95 3.54 2.47 1.96 1.07

Zhengdan 958 6B R 93.03 3.62 1.54 1.21 0.60

Maturity stage S+R 91.53 4.11 1.90 1.47 0.98
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The same below.
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Fig.1 Effect of subsoiling on root number and root width of spring maize (2016, Silking stage)
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Fig.2 Effect of subsoiling on root number and root width

of spring maize (2016, Silking stage )
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Table 3 Effect of subsoiling on N accumulation of spring maize
Ay mi A BHET K 223 SEHIN

Year Variety Tillage Trumpeting stage Silking stage Maturity stage
e 335 R 144.82a 186.98a 237.55b
2015 Xianyu 335 S+R 158.17a 209.78a 271.28a
HHHAL 958 R 146.48a 191.73b 256.70b
Zhengdan 958 S+R 162.02a 218.65a 284.55a
JEE 335 R 147.70a 191.73a 246.11a
2016 Xianyu 335 S+R 162.95a 214.05a 281.77a
#2958 R 150.96a 194.87a 252.45h
Zhengdan 958 S+R 167.79a 221.09a 289.06a
F4 RN BFBERFR=EHZMN
Table 4  Effect of subsoiling on grain yield of spring maize
. WER/ (x10*HE - hm™2 o g bidE/ .

G N FARE OAOTHE - ™) BERERC 0 PR g )
Y Variet Tl Effective spike Grain number 1000-kernel Actual vield
ear ariety illage /(x10%ear - hm™) per spike weight ctual yie

JEE 335 R 6.98a 469.36a 329.68a 10.86a
2015 Xianyu 335 S+R 6.87a 461.78a 346.31a 11.12a
HERL 958 R 6.96a 478.68a 338.13b 11.01b
Zhengdan 958 S+R 6.71a 496.96a 361.66a 11.93a
JEE 335 R 6.95a 514.63a 321.25h 11.14b
2016 Xianyu 335 S+R 6.76a 545.22a 334.67a 11.99a
#1958 R 6.76a 498.41a 333.36b 11.17b
Zhengdan 958 S+R 6.67a 530.82a 354.75a 12.19a
> 90 90
TEBssf ~Z85F
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E80r a 23 80t a
<5 st 25 23 &
wE S 55 <EP a e i
B 500 AALE 573 RS 701 b EE 33 aE
=3 L 33 LE 25 i3 )
Mg b AT 3 E5eof 3 2 25
& = P B =8 s i )
Z 55f ro Y LERN 3 3 B
3 T Sz TeE 23,
50 LY Ly 50 L = ="
XY335 7ZD958 ‘ XY335 7D95 XY335 7ZD958 ‘
2015 2015 2016
/i Fill Varieties /i Filt Varieties
fE0r Year A0 Year
EAR B S+R

B3

PN EE 3k 0 el A

Fig.3 Effect of subsoiling on N absorption and wtilization of spring maize
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