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Effects of Different Residue Part Inputs of Corn Straws on CQO, Efflux and

Microbial Biomass in Clay Loam and Sandy Loam Black Soils

LIU Si-yi"2 , LIANG Ai-zhen', YANG Xue-ming3 , ZHANG Xiao-pingl *, JIA Shu-xia', CHEN Xue-wen',
ZHANG Shi-xiu', SUN Bing-jie'>, CHEN Sheng-long' "

(1. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China; 2. University of
Chinese Academy of Sciences, Beijing 100049, China; 3. Greenhouse and Processing Crops Research Centre, Agriculture and Agri-
Food Canada, Ontario NOR 1G0, Canada)

Abstract: The decomposed rate of crop residues is a major determinant for carbon balance and nutrient cycling in agroecosystem. In
this study, a constant temperature incubation study was conducted to evaluate CO, emission and microbial biomass based on four
different parts of corn straw (roots, lower stem, upper stem and leaves) and two soils with different textures ( sandy loam and clay
loam) from the black soil region. The relationships between soil CO, emission, microbial biomass and the ratio of carbon (C) to
nitrogen (N) and lignin of corn residues were analyzed by the linear regression. Results showed that the production of CO, was
increased with the addition of different parts of corn straw to soil, with the value of priming effect (PE) ranged from 215. 53 pwmol-g ™'
to 335. 17 wmol-g~'. Except for corn leaves, the cumulative CO, production and PE of clay loam soil were significantly higher than
those in sandy loam soil. The correlation of PE with lignin/N was obviously more significant than that with lignin concentration,
nitrogen concentration and C/N of corn residue. The addition of corn straw to soil increased the contents of MBC and MBN and
decreased MBC/MBN, which suggested that more nitrogen rather than carbon was conserved in microbial community. The augmenter of
microbial biomass in sandy loam soil was greater than that in clay loam soil, but the total dissolved nitrogen was lower. Our results
indicated that the differences in CO, emission with the addition of residues to soils were primarily ascribe to the different lignin/N ratio
in different corn parts; and the corn residues added into the sandy loam soil could enhance carbon sequestration, microbial biomass and
nitrogen holding ability relative to clay loam soil.

Key words:straw amendments; lignin; C/N; soil CO, emission; soil microbial biomass; soil carbon sequestration
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Table 1  Selected physical and chemical properties of soils used for incubation trial
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e

M2 pH ; : —
3o Bk Bk /gkg ! /g-kg ™! =

i+ 31. 69 26. 40 41.91 5.40 17.6 1.7 10.35
W+ 67.03 7.65 25.33 5.48 8.0 1.1 7.3
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Table 2 Total carbon, total nitrogen,lignin contents, C/N and lignin/N in different parts of corn residues

REAF LM/ g kg ! S /g kg ! AL A /gkg ! AR E/ R
R 397.06 +3.45 9.44 £0.26 42.11 £1.37 133.81 +7.07 14.18 +£0.75
ZETHB 429.52 £13.39 7.97 £1.08 54.70 £9.07 72.39 £8.17 9.08 £1.03
B 440. 82 +£24.53 4.04 £0.40 109.74 +12.21 74.57 £7.59 18.50 +1.88
- 427.61 +£3.39 9.68 +£0.46 44.27 £2.40 41.27 £1.95 4.26 £0.20
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Fig. 1 Diagrammatic sketch of enclosed dynamic system
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Fig. 2 CO, emission rate of clay loam and sandy loam soils amended with different crop residue samples( Mean value * standard deviation)

£3 RFXE, TERMBEHEZEEAXLE CO, REHHE. MBC, MBN, MBC/MBN, TDN, PE & #i"
Table 3 Effects of residue type, soil texture and their interaction on cumulative CO, efflux, MBC,

MBN, MBC/MBN, TDN and PE of soil amended with different crop residues

i H B H e B F 1A BEE ||WHE B A F1H 2
Fi#F 4 323.6 R FEFF 4 30. 64 . % %
CO, B i 1 41.76 P MBC/MBN S5 i 1 2.14 ns
FEFF x L 4 4.09 W ok FEFT x 4 2.25 ns
T AT 4 209. 55 ok T FE 4 1627.48 P
MBC 5 1 27.64 w % TDN 5 HiL 1 137.96 -
FEFF x JR 4 5.92 . FEFF x 5 4 5.95 x %
T 4 145.27 ® ok ok & AT 3 22.41 ® ok ok
MBN Jo Hb 1 0.50 ns PE S 1 17.61 x %
T AT x i 4 2.06 ns T FF x ol 3 3.22 *

1) %« F/R0.01<P<0.05; * % £/;0.0001<P<0.01;

% % % Fe/n P <0.0001; ns TR LW FHM(P=0.05)
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et wFE R T L.

i[85 Al g, PE {H 5 55 AT B9 R BT % /N Z [
Mt R R4 T PEESRAARRR & &
C/N. BRIk ) I 2R 1 6 & PR £ PE
H 5 ARBR/N Z a2 v [ 3 J7 72 59 800 L 4%
I HERR LR R (-7.32079) OB
BR(-4.66095)/N57.07% . SFEFF KT ZE/N
BARWS, PR LAY PE (H B4R T 5 T RE A K
B /N WK, PR b PE (2 % E
PN
2.3 hHEERAYE A TDN & &

XN R T7 2250 Hr kW], 3 MBC | TDN 22 21| §%

FEAS R A 8 o b B A2 BRI, T
MBN, MBC/MBN H =z 3| F Ff 25 5 (1) g 2 5 ) (%
4). WRINFSFFAY -8 MBC . MBN & 3% K T K
T #F B9 X JE 4b 2R i) MBC/MBN | TDN 0 i 2% /N F
AU INFEFF B X BE AL B AE B FP L 25N SR A
i) MBC #1 MBN 5 &g 2 K #8125 T 1) MBC
F1 MBN; 1fii TDN W 3 20 o AR B 9 75 i 100 3 K F
AT IMZETR, 25 F 56 M & & B K F AT,
BBR [ F RS AT 5 0 R Y R Rl ST M 4 8 MBC ., MBN
WA B 225 AR INRS FF J5 B 38 4 b R ) R
T Wl 3 KT 8 8 - A A R R . R
HRS I RS A A9 £ 1 MBC . MBN 43 531) bE Xof i 4b 38 K
105% ~146% . 185% ~299% ; #bHE + v 7% i &% #F
1€ MBC, MBN 43 5l b XJ B8 4k 3 K 150% ~
295% . 423% ~552% . & KbFLF R0 5E + b TDN
R /N T R A BRI - RS A A R
11.77% ~31.33% .

R4 TRAMEEABFELEFEFENREDER. REVER. VRSASE (M « afiz) "

Table 4  Concentration of soil microbial biomass and mineral N in soil amended with different parts of corn residues

J5T b 2 7Y [ERRLES MBC/mg-kg ™' MBN/mg-kg ™' MBC/MBN TDN/mg-kg ™'
Xif i 91 +7.4Da 8.5+2.2Ca 11 £1.8Aa 45.4 +1.2Aa

i 186.9 +12.7Ca 25.4+2.7Ba 7.4 £0.7BCa 17.6 +0. 5Ba

i+ E 224.1 £10. 1Aa 33.9 £3.8Aa 6.7 +0.9BCa 10.9 0. 7Da
TR 193.8 +20.9BCa 24.3 +2.6Ba 8+1.1Ba 8.3 +0.6Ea

S 208.7 +11. 6ABa 33.3+1.1Aa 6.3 £0.3Ca 15.3+£1.1Ca

X iR 56.3 +2.0Db 5.2+1.8Ch 12.1 +4.3Aa 39.5 +0. 8Ab

R 141.9 £26.3Ch 27.2 +7.4Ba 5.5+1.2Bb 12.5 +3.8Bb

W+ e 222.1 +12.5Aa 33.9 £2.6Aa 6.6 0. 6Ba 7.8 +0.8Ch
TR 180.9 +15. 6Ba 28.2 +3.8ABb 6.5 +0.6Bb 5.7 +0.7Db

- 207.6 +27. 9ABa 33.8 £5Aa 6.1+0.4Ba 13.5+0.5Bb

1) & H R [R] /NG 5 B 22 7 [ R RS AT 28 280 AN [) 98 0t Ak B0 94 22 57 35 (P < 0. 05) , ALK S 5% B 327 [R] b b J8 5 b 1 AN [ 5 T 288 24 Ak B

R HE(P<0.05)
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