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Effects of root separation on chlorophyll content of soybean under nitrogen and no nitrogen fertilization conditions
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Table 1 Effects of root separation on agronomic traits of soybean under different fertilization conditions
3 FETH AR H LR 7314 JEE I
I AR Ak . i
Plant height Node number Effective Pods per plant 100 - seed
Root separation
(em) 1) branches (1) ™) weight(g)
A AE CK ¥R 58 24 F@ FS 62.6 +8.91c¢ 8.0 £0.40c 2.3 +0.24d 27.3 x1.71c 12.6 +1.39d
Je T ™ 53 b PS 64.2 £9.91¢ 8.0 £0.40c 2.4 £0.29cd 31.3 £3.30¢ 13.6 £0. 87cd
A5rBE NS 64.9 +7.59¢ 8.6 +0.43bc 2.6 +0.22bed 33.0 +3.56¢ 14.5 £1.62¢
it LA PHRL IR 5E 243 b FS 77.6 £4.97b 9.1 £0. 67abc 2.8 £0.29abc 42.3 £5.56b 17.0 0. 76b
Nitrogen Je g W 43 @ PS 85.9 +4. 04ab 10.2 £ 1.37ab 3.0 +0.30ab 46.8 £3.50ab 17.8 1. 04ab
fertilization KrFE NS 90.8 £5.51a 10.6 £ 1.46a 3.1 +0.44a 49.3 +4.86a 18.9 +0.94a

R MR £ bR, A L EBAE/NG FRERIRAE 0. 05 K 25 82 (p <0.05) Note: Values are means = SD. Different

lowercase letters in the same column indicate significant difference(p <0.05)
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Fig. 2 Effects of root separation on economic yield and biological yield per plant of soybean under different fertilization conditions
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Table 2  Effects of root separation on quantity of microorganisms in soybean rhizosphere under different fertilization conditions

L X N IF R
T HH o2k v - I /2
Nitrogen-
55 A A 1 Bacteria Fungi Actinomycetes Nitrogen-fixing
fixing bacteria
Root separation ( x10°CFU ( x10*CFU ( x10°CFU bacteria/Bacteria
( x10*CFU g~!
g~ 'dry soil) g ! dry soil) g ! dry soil) (%)
dry soil)

i &R CK PR 52 4 4 B FS 5.7 £0.87d 2.6 +1.10d 6.5 +1.76¢ 7.1+2.27e 1.26 0. 41a
IV AN RS 10.4 £1. 16¢ 5.4 +£0.62cd 10.4 £0. 80cd 7.8 £1.61d 0.75 £0. 18bc
4G NS 12.4 +£3.20¢ 7.4 +1.10¢ 12.3 £0. 79be 7.7 £1.73de 0.54 +0.05¢

it S A YRR SE 4243 B FS 12.6 = 1. 64¢ 7.9 £2. 15be 8.8 +1.38de 12.9 = 1. 62¢ 1.04 +0.22ab

Nitrogen Je T M 43 b PS 16.9 +2.15b 10.3 £0.91ab 14.6 £1.11b 16.0 +2.51b 0.97 £0. 22ab

fertilization K> B NS 21.4 +3.13a 12.0 £2.07a 17.6 £2.58a 18.9 £1.98a 0.89 0. 09b

BB AR £ bR, W —A AR R/NG F 1R RAE 0. 05 /K 2253 12 (p <0. 05) Note; Values are means + SD. Different

lowercase letters in the same column indicate significant difference(p <0.05)
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Fig. 3  Effects of root separation on soil enzyme activity under different fertilization conditions
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Table 3 Correlation matrix among quantity of microorganisms,enzyme activity,chlorophyll content,economic yield and biological yield per plant of soybean

I T HH Mkw  BEAE K BiREy  FefeBE EAm &R e AT
Bacteria Fungi Actinomy- Nitrogen-  Urease Phosphatase Invertase ~ Protease Chlorop economic biological
cetes fixing hyll yield yield
bacteria
Bl _
) 0.99 " 0.95"" 0.91"" 0.98"" 0. 80 0.78 0.92"" 0.97 0. 87 0.88
Bacteria
HIA
0.91"" 0.91"" 0.95"" 0.80" 0.75 0.96 " 0.99 ** 0.89"" 0.90""
Fungi
LR T , .
0.75 0.99 " 0.91"" 0.92"" 0.81" 0.89"" 0.72 0.71
Actinomycetes
I
Nitrogen- 0.85" 0.53 0.51 0.95"°" 0.86" 0.99 " 0.99 "~
fixing bacteria
o it
0. 86 0. 86 0. 86 0.94 0. 80 0. 80
Urease
R Al .
0.98"*  0.67 0.79" 0.49 0.48
Phosphatase
Lt
0.63 0.73 0.48 0.43
Invertase
& -
0.92"" 0.97*" 0.95""
Protease
2 2%
0. 84 0. 86
Chlorophyll
7 i
0.98""
Economic yield
A i

Biological yield

e N EMK(p<0.05), == B EHME(p<0.01) Note: = Correlation is significant(p <0.05) ; = * Correlation is markedly significant

(p<0.01)
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EFFECTS OF NITROGEN FERTILIZATION AND ROOT SEPARATION ON
AGRONOMIC TRAITS OF INTERCROPPING SOYBEAN,QUANTITY OF
MICRO ORGANISMS AND ACTIVITY OF ENZYMES IN SOYBEAN RHIZOSPHERE

Zhang Xianggian' Huang Guogin®®  Bian Xinmin' Zhao Qiguo’
(1 Agricultural College , Nanjing Agricultural University ,Nanjing 210095, China)
(2 Research Centre on Ecological Sciences, Jiangxi Agricultural University ,Nanchang 330045, China)
(3 Institute of Soil Science,Chinese Academy of Sciences,Nanjing 210008, China)

Abstract A pot experiment using the root separation technique was carried out to study effect of root interaction in
soybean maize intercropping with or without N fertilization. Results of the experiment show that the chlorophyll content of
soybean was higher in Treatment NS( No separation) than in Treatment PS( partially separated with nylon net) and Treat-
ment FS( fully separated) at all the growth stages with or without N fertilization. N fertilization was better at improving ag-
ronomic traits of the soybean,such as plant height,node number of the main stem, effective branches, pods per plabt and
100-seed weight,than mere intercropping( without N fertilization) ,and root interaction between the two interplanted crops
played a significant(p <0.05) role only in improving pods per plant and 100-seed weight of the soybean. The treatments of
root separation underground also demonstrated that the root interaction improved economic and biological yields of the soy-
bean,but the effect was not significant than that of N fertilization. Intercropping and N fertilization could not only increase
the populations of bacteria, fungi, actinincrease and nitrogen-fixing bacteria, but also enhanced the activities of urease,
phosphatase , invertase and protease. Correlation analysis revealed that the populations of bacteria, fungi, actinincrease , and
nitrogen-fixing bacteria and the activities of urease, phosphatase ,invertase and protease , were all significant(p <0.05) and
markedly significant(p <0.01) related to chlorophyll content of soybean and economic and biological yields of soybean per
plant. All the findings demonstrate that root interaction between interplanted crops plays an important role in improving soil
micro-ecoenvironment , increasing the population of microorganisms and the activity of enzymes in the soil, and raising eco-
nomic and biological yields of the crops.

Key words Root separation; Intercropping; Agronomic traits; Rhizosphere microorganisms; Enzyme activity



