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root growth,rhizosphere soil characteristics
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Abstract: The effect of nitrogen application modes on root growth, rhizosphere soil characteristics and rice yield under
no-tillage and cast transplanting rice was studied. The results showed that balanced fertilization made obvious influ-
ence on no-tillage and cast transplanting rice root growth,and physiology. The rice shoot dry weight and biomass per
plant, root number,root density,root activity of balanced fertilization were higher than other treatments, the differ-
ences were significant in rice later growth. However, there were no significant differences in root length. Balanced fer-
tilization increased spike lets per panicle and seed set. Balanced fertilization significantly increased 0—10 cm soil layers
organic,available nitrogen and urease activity of 0—2 mm rhizosphere soil in rice late growth. Therefore,it can been
concluded that balanced fertilization acquired higher grain yield by improving rhizosphere soil . promoting root growth

and increasing effective panicles.
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Table 1 Effect of N management on no-tillage cast transplanting rice yield and yield components
U 3 ﬁ%ﬁ%fﬂl 4%%*1’;5( G508 ﬂ"*ﬁ? . iﬂi’b‘f‘% i[‘/‘ﬁf”%
N e ment Effective panicle Spike lets Seed set 1000-grain weight Theoretic yield Harvest yield
anagemen (10" « hm™) per panicle (g) (t+ hm?) (t+ hm?)
BLF 246.52a 163.7ab 84.62a 25.04a 8.55a 6.97a
TLF 241.39ab 166.8a 79.85b 25.17a 8.09a 6.68ab
BSF 232.66b 159.1b 80.16b 23.96b 7.11b 6.43b

BLF: Vit ; TLF. HifAL; BSF. ®i3EEENL . BT IR /NG FREF0R 22 5 W3 0k L ) — 90 B 5 R e AR ) /NG 7 B 328 28 5 ik 50 %K F . TR,

BLF: Balanced fertilization; TLF: Tillering fertilization; BSF: Basic fertilization. Different lower letters after number indicate significant differences at P <C0.05.

The same below.
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Table 2 Effect of N management on no-tillage and cast transplanting rice root growth at different growth stages

o 75 SR Riﬁi’fﬁT‘i $H%$%JE *E—‘Jﬁﬁé A 2 1H R HRRAR
Growth stage N management oot dry weight Biomass per Root radius Root e;rca Root length
per plant (g) plant (g) (mm) (em?®) per plant (m)
/3 BE 5 1 30 BLF 2.81a 23.56a 0.145a 339.1b 37.24b
Maximaltiller stage TLF 2.79a 23.98a 0.147a 360.3b 39.03ab
BSF 3.02a 24.15a 0.151a 394.0a 41.55a
Eiip s ] BLF 4.23a 36.77a 0.232a 920.1aA 63.15a
Heading stage TLF 3.86ab 31.64b 0.206b 774.5¢B 59.87b
BSF 3.57b 33.08ab 0.229ab 884.9bA 61.53ab
TE % BLF 5.28a 56.99a 0.256a 1243.2aA 77.33a
Grain filling stage TLF 4.73ab 51.36ab 0.215b 1007.0bB 74.58ab
BSF 4.19b 49.75b 0.219b 985.0cC 71.62b
A U T N HAREK R EARE (50 WK% . *E,%‘iﬁ'ﬁ
Growth stage N management verage root length  Root number per plant Root length q“ensny Root aftwﬁ}z
(cm) (Bar) (cm » ecm™) (pg+g'+«h"
43 BE 1 W BLF 17.14a 217.3ab 0.685b 62.88a
Maximal tiller stage TLF 19.27a 202.5h 0.717ab 63.56a
BSF 18.75a 221.6a 0.764a 67.32a
Jrlr e 4 BLF 17.86a 353.5a 1.16a 47.51aA
Heading stage TLF 17.78a 336.8b 1.10a 32.68¢B
BSF 17.52a 351.2a 1.13a 40.39bAB
TE BLF 15.12a 511.6aA 1.42a 32.15a
Grain filling stage TLF 15.47a 182.1bAB 1.37b 25.87h
BSF 15.83a 452.5¢B 1.32b 26.32b
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Table 3 Effect of N management on no-tillage and cast transplanting rice rhizosphere soil characteristics

A HLFE Organic (g * kg")

A 0 Available N (mg * kg

EFW RANLE

Growth stage N management 0~2 mm 2~6 mm 6~10 mm 0~2 mm 2~6 mm 6~10 mm

A3 BE 0 Y BLF 27.99b 25.87ab 22.61a 89.55a 83.16a 84.05a

Maximal tiller stage TLF 30.25ab 24.66b 25.17a 91.04a 84.28a 81.27a

BSF 32.67a 28.34a 23.46a 92.73a 81.06a 82.98a

EiiEE- ] BLF 33.85b 27.52a 20.56ab 95.96a 87.84a 79.33a

Heading stage TLF 39.49a 24.39a 17.85b 91.37ab 90.18a 83.25a

BSF 37.62ab 25.65a 22.24a 88.25b 86.52a 81.46a

T R BLF 26.74ab 19.35ab 12.37a 91.72b 87.93a 85.77a
Grain filling stage TLF 28.33a 22.89a 13.12a 98.53a 80.62b 82.56ab

BSF 23.16b 17.62b 14.76a 88.36b 82.85b 76.49b

EEH S0 B BkME Urease activity (mg + g' «d") REMEEY Invertase (mg » g' + dh)

Growth stage N management 0~2mm 2~6mm 6~10mm 0~2mm 0~2mm 2~6mm

Ay BE I 1 BLF 1.42b 1.55a 1.06a 61.22a 49.86ab 37.67a

Maximal tiller stage TLF 1.58ab 1.64a 1.17a 60.85a 46.35b 36.25a

BSF 1.93a 1.79a 1.33a 64.16a 51.22a 40.13a

ik 00 BLF 2.31a 1.82a 1.56a 16.62a 42.83a 34.91a
Heading stage TLF 2.14ab 1.56ab 1.72a 42.28a 41.05a 31.26ab

BSF 1.87b 1.53b 1.19b 44.97a 43.52a 28.93b

THE I I BLF 1.65b 1.36a 1.05ab 33.26ab 22.74b 31.55a
Grain filling stage TLF 2.03a 1.28ab 1.14a 37.59a 29.66a 27.37ab

BSF 1.43b 1.05b 0.84b 29.57b 23.18b 22.18b
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