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Effects of crops straw burning on soil organic matter,

soil microbes and Mean grain yield
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( College of Resources and Environment , Northwest A&F University , Yangling , Shaanxi 712100, China)

Abstract: Topsoil of different straw burning quantity was studied to investigate the effects of straw burning on organ-

ic matter and microbe of topsoil, and to discuss the correlations between straw burning quantity and organic matter and

microbe of topsoil. Results showed that: (1) effects of straw buming were mainly exerted in the 0 ~ 5 cm top soil while

only small effects were investigated in the soil depths below 5¢m, and straw bumning reduced organic matter, fungi, acti-

nomyces, bacteria, comn output and overground biomass in the topsoil by the mean of 10.72% ~ 17.08% , 43.68% ~
74.43% , 49.32% ~74.83%, 58.93% ~ 81.44%, 7.04% ~20.63% and 9.23% ~ 18.76% respectively; (2)

Straw burning quantity has significantly negative correlations with bacteria, fungi and actinomyces in the topseil, while

has significantly positive correlations with organic matter, corn output and overground biomass in the topsoil .
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1.1 R&igit

B XA F X R A =R B AR AR
BR¥=R X 56 ¥ (E:108°52',N:34°36') , i B T
2011 4 6 AFFIRZE 2012 F 6 A G5 R, LL/NEREFF 3
REANTE,CRAREEEIET. RERE 419
M (DHBFRBERASR) . HRNERFENS
RTS8 8 50%(0.24 kg'm™2) , FI R
SREIEME; QBT REESEA(SN) BRENE
RN AN EBE YR =& (0.48 kg-m™?);
GORBHEHEAGD KRPEBFEABLER
T REAF =B M 150% (0.72 kg-m™?); (4) X B
(CK) MR B ab 2 , 35 4% R WOIR 5 =00 75 FF A7 IR
HEBHAKH, SHLAEREINMER, &/
RERHHK 25 (K 10 m, 5% 2.5 m), /M HEZE
2.5 m MRIAT, /X H 28R A RHAR BR  DL R A
FAE IR . o) B B PR b S B, REUE LE
B, B NERFEEHEERF 6 TYER
2% 4.8 t-hm*, JRAIRERM TS B Ly
EERRET R BB EHERTRERER.
1.2 HAXESHTH
1.2.1 #&KE 2011 46 A, KB RITERE/D
ZREA TR S, f IR K E B RS (B KR
KJG 0.5 h), 3 S" RURAE R AEA R 40 38 HBROCR A,
KRR BN EE RS ~6 P E,RERT KR E LM
FKE B K FIFEF,RELO0~5.5~10 .10~ 15,15 ~
20.20 ~ 30,30 - 40 cm B A LA G RA DS ®
DBt R AT AR B X T
FEEFEM(0.149 mm) AT EH VRN E
1.2.2 #MEF*x THEANAMWNERAEEZER

B - YR ER AN N PR AR B | B A Bk T A
EXRARBETRE MEAFRNERAKERE H
BHRASHEH A MRS R & (PDA) , B H A
B E R—S R,

1.2.3 ##E4AEF5% {58 DPS7.05 5 SPSS 18.0
BHSHABEIREH#HTRIT 2. AR DR EER
% (LSD 3%5) /A R ) b 38 + 3 HLR A A 0 i 22
REBEE, BEMKTERO0.05,

2 ERS545W

2.1 BAREMIEENRNEW

TEANRE T ENEEARRSTZ—, LB
MY L% EMEFEZ BRI ED 5 H
¥ BERTHE NN —BEERE, BB
REVR S BN R E R g8k
REMWEEIRE, R 1 TH, CREFEEENS
T, REAVRE R 2 OB R, f A
SRR W EAE EH A& LS 0
~SemERTEENHEIEMRTS~10cm +FEH
MRS &, EEAE L2 X A, #7353
TEAEVENE W FTEEPEO~S em TERE,
5%t B (CK) M L, BEFF 6 e 18 B 1 3 B WL R - B
1 14.56%;5 cm AT B, L EFIRILFELE
b MHREERFFEEREEN, tEAEIRIES
THas SxBAMt, ELEAFNESET
F10.72% , IEHAEABA T 15.89% , HE AL
HBAT 17.08% o

F1 JHEARERAENTREVNESEM

Table 1 Effects of three straw burning amount on the soil organic matter

T+ RRE fh 5 EHLR AR
Depth Treatments oM. il
/cm /(g kg™") Reduce/ %
SR 18.82+0.03b 10.72
SN 17.73£0.17¢ 15.89
0-5 si 17.48 £ 0.42¢ 17.08
CK 21.08£0.31a —
SR 20.85 £ 0.02a -0.93
SN 20.86 + 0.03a ~0.95
5-10 SI 20.63 £ 0.09a 0.15
CK 20.66 + 0.07a —
SR 16.92£0.05a 0.87
SN 17.30 £ 0.06a -1.37
10 ~ 15
sI 16.68 £ 0.09a 2.26
CK 17.07+0.11a —

ERPRAFRERARFHARA RSB ETE 5% BIF
KEFTEREE. TH.
Note: Values in same column followed by a different letter are signifi-

cant difference at 5% level among the treatments. The same as flow.
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2.2 EHERNIBRMEVHRRE
TEMAEYRENE L, R EE S ER
REEER EERTIEE ISR -1 EEEY
Fhri, R, R RRAGT E
TRHEEEM, LAY S BETRESE, TR
BALE EFEABEMERLE D d TR 4
HHRERLERBEXEBEYRIE, FHO~5cm
RETEMEDES S~ 10em 2 EHAEDEBEH
MR ES, EdARLZ R KA, BT X

BRI RE TUBHRENRERBRE
0~5em T, 0~Sem 2P, TEEH HELH
Ao 3982 59.92% .63.38% F170.29% ., HKE
EREMERENTA,0~-5cm BR LT EMEY H
REEER, MELH FE¥LEMEELEIA
MEEXNBA, LTEEAFHRE DB 43.68% .
61.64% 1 74.43% , UK B B & 57 WD 49.32% .
65.98% 74.83% , 4 T H & 5+ 5 WV 58.93% .
70.50% F1 81.44%

T2 IHEAREELEYN LEMEWHRME

Table 2  Effects of crops straw burning on soil microbes

4B Bacteria/ (10° 4~-g~')

H# Fungi(10° 4~ +g™")

R E Actinomyces(10° I~-g~")

TERE 48

Depth/cm Treatments g R/ % TR/ % B T/ %
Number Inactivation rate Number Inactivation rate Number Inactivation rate
SR 219.00 £ 0.51b 58.93 13.07+£0.07b 43.68 99.33+2.14b 49.32
SN 157.30+£2.52¢ 70.50 8.87+0.08¢ 61.64 66.67 + 1.68¢ 65.98
0-3 SI 99.00 + 3.00d 81.44 5.93+0.08d 74.43 49.33+1.07d 74.83
CK 533.30+2.19a - 23.02+0.07a — 196.00 + 4.00a —
SR 466.67 +2.05a 1.41 14.67+0.72a 3.49 104.67 £ 1.69a 1.87
SN 476.67 +1.21a -0.71 15.07 £0.05a 0.86 107.33 £ 1.01a -0.62
510 SI 458.00+1.32a 3.24 14.80 £ 0.21a 2.63 102.67 £ 0.98a 3.75
CK 473.33+1.62a — 15.20+0.07a — 106.67 £+ 0.31a bt
SR 416.67 £ 0.97a 0.79 10.33 £ 0.09a -1.27 78.00+0.23a 1.68
SN 414.67 £ 1.56a 1.27 10.47 + 0.08a -2.65 78.67 £ 0.50a 0.83
10-1 SI 413.33+1.84a 1.59 10.80 + 0.06a -5.88 78.67 £ 0.45a 0.83
CK 420.00 + 2.06a -— 10.20 + 0.08a — 79.33+£0.25a —

23 HARKREIKTRHXE
MBI, ZAFRBHEEENEWE, THEE
kRS EEYENADERER BELHE,F
EAEFMEEAIE 3 HA P E KR BRARE
8T 7.04% .15.15% 1 20.63 % ; #b |4 YR8 %) R
HFEET 9.23% .15.96% 1 18.76% , 7] WL#%& #F %
RERZAEY &M L AMEHERTEF

W REEFERTEERE.

R IHRABEBRLERN FEEX
g TN} oA

Table 3  Effects of three straw burning amount on

the grain yield and above ground biomass of com
B T { wEEPE

7> s
Ab 7R Mean grain B Mean aboveground e
. Reduce R Reduce
Treatments yield o biomass o
o
/(t-hm~2) /(t-hm~2) )

SR 5.68 +0.02b 7.04 10.84 + 0.09b 9.23

SN 5.28+0.01¢c 15.15 10.21£0.12¢ 15.96
SI 5.04+0.02d 20.63  9.97:0.04c 18.76
CK 6.08+0.03a — 11.84 £ 0.31a —

24 BAEKESIEANRAREVEERTRE
TUHHEXIH
BHEREBRS LEANE . BEMSEX™E
UMM RERF 4, NEPITLES, R
RESTEANE BAEYE~-Sn BEEANLR
ENMXRR  HANEERBEMHEX LXK, M
ES5emUTLE BHAREES LEFIR 4
YRR R A B2, X UL A RS FF SE Bexd + A HL
BRABAEYHZWEART L ERZILEXTEE, X
BETBEILFXEW, R HRE 470, FHTERE
BEH5EATRMG LAYEZRIEREE AAHEXX
F,OAHHEERTREENE M, Ehext LR &
BB IE , &l T EED =B A2 m
BETRE,
ATHENAFEBARREERGT, LEFIE.
BAEY EREME FAYBRANTME, A
BN EHREEEANEEENEEE (v, kg
m ) AALEE &y, g kg™ ) HEEE(y,,100
e ) HEEE(y5, 100 g ) R E (v,
1004 g7 1) EXRFZB (ys, kg m™2) M FAEYE
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(ye,kg'm 2) HHA R, 8 F DPS 7.05 34 317 [H
Batr, FIBFRIEES,

F4 EARKGRSAELELIRENRBED.
EXrF-RAOG AR BHEXXR
Table 4 The corrlativity between crops straw burning amount
and soil organic matter, soil microbes, Mean grain

yield and mean aboveground biomass

B H & Crops straw burning amounts

b 12 Soil depth/em
Index
0~5 5~10 10~ 15
BHLE OM. -0.934"" 0.086 -0.648
4 Bacteria -0.909" -0.564 -0.880
H B Fungus -0.959" -0.425 0.770
BERBE Actinomyces -0.932" -0.573 -0.331
ES
*FE -0.995""
Mean grain yield
W EEYE
Mean aboveground -0.987" "

biomass

s Mlx x RETE P<0.05 7 P< 0.0l KFBEMAR,
Note: * and * * stand for significance at P <0.05 and P <0.01,

respectively .

x5 RARKBRSREIBREINRNED
MEW-ROBASE
Table 5 Regression equation of crops straw burning
amounts with soil organic matter, soil microbes, Mean

grain yield and mean aboveground biomass

mH B 7R RERE
Item Regression equation Decided to coefficient
ALK OM. y; = 23.3521e70-278+ R? = 0.8872
B Bacteria y, = 46.2838¢72- 245+ R* = 0.9543
H# Fungus yy = 22.3280e! 7+ R* = 0.9445
WMERE Actinomyces Yy = 17. 667818906+ R? = 0.9649
f*’tﬁ ys = 0.6057¢ 02650 R* = 0.9919
Mean grain yield
W EEYE
Mean aboveground ye = 1.1655¢ 0200« R? = 0.9408

biomass

el B ERA R E MM, L RA N
R A EXFEMS EAYEH L BARRERE
FE /b, H b & SREFF R E XA EY) .
3 3 ®

ARG REY EERBTRERNEM, KR
THANMRSENEE TS cm LT 2R
FREY R W/, X 5 Neff J C.Certini G, 3 JK 5%
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B+ SRR AL M R BURI AE YRR 2 —, U
MENHLE R L EATSREEN DML,
ARREREXA MERBTERENE M, RE 1B
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WEIREFFSE P Xt L IR B B T IR KR, HE AR
MR EEX T ERENEWBARMERE, X5
EEH X R¥EFREREA -T2,

EEH AWK AERSHRER PS5 8%
HREEEMEMSEREY-EM EAYERNE
ETR . I5AXNHARERYE. BIEREEN
B0, BB TR R R B B, BT #AE
YR, B E K, ZEFB/NE R, 3% W\

B TR R A,
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S R RS S N SRR 0 B B S T 4
iz T

1) BFEREN L EARNEMFIEEPTE
B1iE, EdEELHE FEELABMEELEIA
b 78 5 % BB 41 (CK) Xt Ho o] 40, RS FF R R Xt L3 A L
RMEMEHIBTFREREO~S5 em 23,3 5 em
UTFT+BHEAEHERMAR, Hh L EEIRS
BT 10.72% ~17.08% , L E(E T B 43.68% ~
74.43% A ERE T 49.32% ~74.83% ,
BWETHS8.93% ~81.4% , EMEREXR=ET
F&7.04% ~20.63%, 3 FAEYE TR 9.23% ~
18.76% o
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