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Effects of Intercropping Green Manure and Nitrogen Reduction on Microbial
Community of Lime Concretion Black Soil

LI Peipei, HUANG Keming,SHEN Fengmin, TONG Haotian, TIAN Zhiqiang, HAN Yanlai
( College of Resource and Environment, Henan Agricultural University ,Zhengzhou 450002, China)

Abstract: In order to explore the suitable techniques for reducing nitrogen input,increase efficiency improve-
ment and improve soil microecology for summer maize production in lime concretion black soil ,the effects of inter-
cropping green manures on maize yield,dry matter accumulation, soil microbial biomass and microbial community of
lime concretion black soil was examined under reduced nitrogen fertilizer input. A field experiment including 6 treat-
ments ; No fertilizer control ( CK) ,normal nitrogen fertilizer (100% N) ,30% nitrogen reduced (70% N) ,30% ni-
trogen reduced plus Dolichos lablab intercropping (70% N + LA) ,30% nitrogen reduced plus Vigna unguiculata in-
tercropping (70% N +]) and 30% nitrogen reduced plus Vigna radiata intercropping (70% N + LV) was carried
out in the South of Henan Province,a lime concretion black soil region. The maize grain yield, total dry matter mass
and soil microbial biomass carbon and nitrogen content were analyzed. The dynamics of soil bacterial community
structure was evaluated by Terminal-restriction fragment length polymorphism ( T-RFLP) analysis. The results
showed that nitrogen reduction plus 3 green manure can’t significantly decreased maize grain yield above ground,
and 70% N + LA and 70% N + ] treatments significantly increased total dry matter mass compared to 70% N treat-
ment. Significantly higher microbial carbon contents were observed in the 70% N + LA and 70% N + ] treatments
than that in the 100% N and 70% N treatments (P <0.05). Compared with 100% N treatment , nitrogen reduction

plus green manure (70% N + LA and 70% N +J) decreased soil Shannon index,and significant decreases were de-
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tected in 70% N + LA treatment and 70% N + J treatments under restriction endonuclease of Haelll and Msp 1 ,ve-

spectively. The principal component analysis indicated that 70% N + LA and 70% N + ] treatments had higher simi-

larity on bacterial community structure.

Key words: Green manure intercropping; Nitrogen reduction; Lime concretion black soil ; Microbial biomass;
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Fig.1 Effects of green manure intercropping and nitrogen reduction on soil microbial biomass carbon and nitrogen content



A C T A
ABRICULTURAE 148

BOREALI-SINICA

4%

=

€ R F IRk 35 %

2.2 ZFEREMEFBELAETEX FEFEM L
BTYRREENZMm

551009% N A #EAH E , 25 B ] 4E o8 280 4 34 7
A0 SRR AR B OR R R R (R 1), Ho,
100% N 1 70% N + J b ¥ 7= & i 5, 53 51 35 3]
7 918.1,7 905.3 kg/hm® , AR A9 H T K i B354

Jo s AL

i, 30

15 17 927.6,16 978.9 kg/hm*,

CHELRELER, 5 T0%N+ LV LR EE R,
Hd,100% N A ¥ E ok F3 Y R B E T
70%N + LA, $rE G4y BB K, JoHAE G W

Yy ARXT RN B4R A/, BRI B A
/N L, 70% N + LA AbEE%E 1009% N AbBE T K
H T o o R A

70% N + LA Kb B 2% I8+ ¥ 5 i i A 5 3k 3
3293.3 kg/hm’, HK & 70% N + J AbBE, 2R A0 T4
JEFHE N 1 427. 4 kg/hm?,70% N + LV &8+ 9 i
it AN, 0 1 003. 8 kg/hm? |3 AL FE 2 i) 22 5 1
F,OE E KM BT A 100% N AL 3 i
W EEE TR L, 70% N + LA 70% N + ] &t
e, & ST 70% N 4b B, 5 100% N Ab BTG i

EOK HRIARH] , 1B KR FOCMBTR Y, IS F RS,
FR1 AELEHER FEFERM EBTURRE
Tab.1 Maize and green manure yield and dry matter mass above ground under different treatments kg/hm’
s KRR AILLE TR RIE AR i TR Tkt
Treatment Maize grain yield Maize dry matter mass Green manure dry Total dry matter mass
above ground matter mass

CK 7 421.2 +182.5b 14 783.9 1 223¢ 0 14 783.9 1 223¢
100% N 7918.1+223.7a 17 927.6 +1 424a 0 17 927.6 +1 424ab

70% N 7 534.1 +354.5a 16 618.4 +1 558ab 0 16 618.4 +1 558b

70% N + LA 7 645.8 £432.7a 15243.6 £1 458b 3293.3 £439.2a 18 536.9 £1 897a

70%N +] 7 905.3 £225.3a 16 978.9 =1 429ab 1 427.4 £160.5b 18 406.3 1 589a

70% N + LV 7632.2 +244.2a 16 393.8 +792ab 1 003.8 +153.6¢ 17 397.6 +£945ab

T A BN NE G853 5 3 s AN R b B ) 22 57 .35 (P <0.05) . R 2 [Al,

Note ; Different lowercase letters in the same column indicate the difference between different treatments (P <0.05). The same as Tab. 2.
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Fig.2 Relative abundance of bacterial T-RFs based on restriction endonuclease of Haelll and Msp 1
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Tab.2 Diversity indexes of bacterial communities under different treatments

Kb FR Shannon #5%X Shannon index Pielou 2] EF5% Pielou index Simpson $§ b4 Simpson index
Treatments Haelll Msp 1 Hae Il Msp 1 Haelll Msp 1
CK 2.89 £0.25a 3.10 £0. 16a 0.63 £0.05a 0.67 £0.04a 0.88 +0.02b 0.89 +0.02ab
100% N 2.79 £0.40a 3.13 £0. 14a 0.61 £0.08a 0.68 +0.03a 0.89 £0.02b 0.92 £0.01a
70% N + LA 2.17 £0.28b 3.05 +0. 15ab 0.47 +0.06b 0.66 £0.03a 0.91 +£0.006a  0.88 +£0.01b
70%N +] 2.60 +0.22ab 2.99 £0.02b 0.56 £0.04a 0.64 £0.01a 0.90 £0.02ab  0.87 +0.00b
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Fig.3 The principal component analysis of soil bacterial community structure under different treatments
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