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 E.AKT Ne* M Rs-2M Rs-4 FAALMMAEHBERBESNB R, FRKLW :Na* T{R#E Rs-2.Rs -4
EHABE AWM, £1.5% NaCl £ F,Rs—4 W AW R & % 106.92 pg/mL; # 3% NaCl ## T ,Rs -2 &
M ABEREN 148.9 pg/mL, T EH Na* 4123 Ro—4 HARE B/ 9 ¥ v, & 3% NaCl £ 4 T ,Rs -4 H 1k
WRARBEY 115.68 pg/mL, {8 Na* 1K T Re-2 HARW B H Ao Re-2 WM AR EM I B H X ALK& Logis-
e B A AR HHAFABAREEHNEFHALEEAAEF, Re- A AR B ERE AN LA S ZBRX

*A HHEXAREFIEANARENTRE,
@i WH;Na* s B
HESHEKS. S154.38% 1 XWKERED: A

£ a6 2 10 400 A0 g X T MO R i, o
WEL, LRPEERBROFERIERMEY,
R ¥ LA R MR R B B 4 A T BRI AT Y
HlY, AR RMEYEFLR G REEYE
KEEREERENAFROF Y [E ", Dilfuza
SN Sy b e F 4R A B AT DA SR AR U X 8% A IR
B E RS . EXHEMEEBNRBREEN
EAERER TG MRNRITRAHERA,

B A A KB SCEIRIRGE T R T AR R A4
e Y MARBLRE . BEA A TREEYH
HEB R BREARRERERET, REHAR PR
B HLR BIEMIRSRBRRE S, I R B4R
%;ﬁ:)ﬁ[m‘mo

Y%t + B RE L LR NAR K, B RTAIA
WAEYRE TSRS R LR S B
RF R L HREHTRED . APIRERT
Na* X 9 bk -+ 5 504 Y 7 5k o % B0 S ), LA S0 D i
VAL X b2 + SRR S R A BB

1 BRI

1.1 ##
1.1.1 #E# MKBHALREIEPRES 1
BRAHE, 20 Ba B A REREE S ERER
B RN Rs-2.Rs -4,
1.1.2 B#HiE

(1) Wik LB HE AT FEBROH &,

13 B 1 :2012-06-11
ESTEH - HRAEEBRYERESLRESH (XZ1015)

I E LS 1000-7601(2012)06-0162-06

(2) BRI R E (/L) BEHNILKT KREFE
a3, REM S, Na,HPO, 2, MgS0O,-7H,0 0.5, Fe-
Cl; 0.005,CaC0; 0.5, /¥ 1 3,

(3) MRBEHE IR (g/L) ) FEHE 10,CaS0, 0.1,
K,HPO, 0.2,MgSO, * 7H,0 0.2,NaCl 0.2, CaCO; 5, B%
£750.5,Ca;(P0O,), 3,pH B,

(4) PKO 5353 (g/L)) FE¥E 10, (NH,),S0,
0.5, NaCl 0.1, KCl 0.2, MgSO,*7H,0 0.1, MnSO,
0.004,FeSO, 0.002, B¢ £+ % 0.5,Cay (PO,), 3,pH B,

(5) BFHE B ERFEEARK LB ¥R
3#m41,30C.180 /min THREFHF 9~ 12 h BRI FH
W LR 5 LA 90/150 mL 35 B B W g ik (AR B%) R &
L5 MEMEEAMFEHK,300C. 150 /min
BRI
1.2 Kk
1.2.1 THadgNEz KEXRKXEMNRKBERZEZ
10 000 r/min B5.0> 20 min 5 , B0 LM AREHZ G
BUEBRENTE.

1.2.2 THEAHGE KEKEBZ 10 000 r/min

B0 20 min 5, B EERAHES R L AENETE

BHEE,

1.2.3 THE&#(H)FHTE
BRE(BE)IRE=A4-B

AP, A MNMBEEEBE LBERPEEGEHE (pg/ml);

B R BRI EHER PR (B)E (pg/mL),

1.2.4 #¥EHH+HHSN SNEHEMIKRESRE,RA

EEEA BETAIB—), B HRELZA YN, 8L, FEAFHFRAEF T ERBIR.
»BEER G B U, TENFR A EE S RIE A
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2.1 Rs-2.Rs-4 BEBRBRESEH

2.1.1 NaClRETHMAGERE AMETHE
FiIA 3% NaCl,F 48 h.72 h .96 h FE L BE &1 F%&
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o, g mE 1,
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Fig.1 Dissolution silicon concentration and pH of fermentation broth under 3% NaCl concentration ( + was added NaCl}
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1 2 BT AL, B NaCl 8K /0 NaCl %% F ,Rs -
2 BBk RER R R B AR XS0, B0 NaCl J§ 72 h.96 h Xt
BEEIRFFR 51K 52.9 pg/mL F1 48.7 pg/mL, R #5
HEA45 R 42%F 66% ; T Rs — 4 BEHR{LFE 72 h
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Fig.3 The effect of different NaCl concentration on dissolution

silicon of Rs — 2 and Rs — 4 strains
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Fig.4 The influence of types of silicon on dissolution silicon

of Rs — 2 strains under different NaCl concentration

HE 47 H,Rs - 2 FHARTE NaCl RN T 3%
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Fig.5 The dissolution phosphorus concentration and pH of fermentation broth under 3% NaCl concentration ( + was added NaCl)

B 5 o) W, A0 NaCl BB #% Rs - 2,Rs - 4 Y
BHBEAMBEREREA -, MNaCl /5 Rs-2 8
BRI R B, T Rs— 4 BRRISBER M1, Rs
-4 BBk T2 P B BER R P B K(H 109.8 pg/mL,
ZIERBENAERK. BRIXTREDBERTR
CHEIFEAFHIE.HE - #@dMAEYSBHAE N
BR.CO, BARNFETEYERFESHILEYHMR, H
TLUMAEY AR RBE AR SRLEYE
@, FEILTBRIBRFERM o H HBREHEE
{6, = Rs -2, Rs -4 AR ME BT B ATBE R 4D
7B, 1 H NaCl &R{ AT & Rs - 4 BRI BERE
o :
2.2.2 NaClRExtH#EHGYH LT Rs-2,
Rs-4 BHKTENE 3% 96 h GBS B A FTFRAK, Bk
L7 48 h 572 h 4 NaCl 3 FE X Rs - 2 .Rs - 4 F %
BERAEW, ERBHEREPFERREM1.5% 3% .
4.5% 6% NaCl, LR R 5 2.2.1 HF, & RW
K 6,

P 6 "%, BiE NaCl ¥ BRI, Rs - 2. Rs
-AEKMOEBEES NN NER S BB, AFE
NaCl #E T Rs -2 WHRIEBEE /DT Rs - 4 BAI
R, SAES5 a0, NaCl MK T Rs-2
BRIV BERE S (B BE{EH R -4 BRI BERE IO 4R
Bo. HIM,Rs— 4 BHRTE NaCl K F 3% W & 14
THEBERI A MAT, 2 NaCl KEE T 3%
MEEESLAEAHN FREHAERKAMEREHRLER
B REAK
223 BERASEAEHGYH KT R-4H
BR7E NaCl 5 F IS BE R R IF , Hafeez. F. Y &

INNTE PKO 5 3% 2t o /7 B% 04 A4 98 B 2R |80,
HILE 2T 3% NaCl 14T Rs - 4 B 7EM# B F1 PKO
BREPHERER, TRFERL2.2.1, 580
A7,

120

EZZ4Rs-2 48h
[MMRs-2 72h
B Rs-4 48h
SSSRs-4 72h

o

100

%%

af ¥ ok K R /(ng e mL™)

Concentration of dissolution P
(=3
=

—
[
w2
& 3
wn
=)
~

Nacl# /%
Concentration of Nacl

6 NaClREX Rs—2 M Rs-4 BEERMHEMW
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phosphorus of Rs — 2 and Rs - 4 strains
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F1 R-HHEEBEYOARAESH

Table 1  Dissolution silicon model regression and ANOV of Rs — 2 strains
TREE FHA ¥ F Sig.
Source Sum of squares Mean square
[ 19 Regression 40.768 40.768 19.755 0.004
# 2 Residual error 12.382 2.064
Bt Total 53.150

B G # % Rregression model

R=0.876; R*=0.767; R%;=0.728; {4 il {HAI4RHEIR Standard error of estimate = 1.437

XTB}a] 5 Rs - 4 BAREE BE R ARSI EUEFT B3
SrErinE o, KUEGM KB TR Ay =2.7898«
-0.01395x - 25.616, B33 2 EIHZ T F E0H

YR, E FHEK, B Fooee =10.92, F = 49,623
> Fo.oi2,6) =10.92, P <0.01, % W Rs - 4 Btk A B
BERTEEIEXRE B E . RERE R* X 0.9%61,
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FATBREMELBRKER 6. 1% ARE, A%

JEH Ry 0.942 , RO RIE R B AT 55

R2 Re-4MHERRBBUOARGTESH

Table 2 Dissolution phosphorus model regression and ANOV of Rs - 4 strains
TRER EHH By .
df F Sig
Source Sum of squares Mean square
[51 )3 Regression 9152.484 2 4576.242 49.623 0.002
% Residual error 368.882 4 92.220
it Total 9521.366 6

EHBE R Rregression model

R?=0.961; R%; =0.942; f5i{EAMPRAEIR Standard error of estimate = 9.603
adj

W AR AHE,NESEREE 0.01 AFCUR) LB FMEX.

Note: The independent variable for time, time and dissolved phosphorus concentration at 0.01 level(double side) significant correlation .
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3% 72 hJ5,7E 1.5% NaCl &4 T ,Rs - 4 BRI K
BN 106.92 ug/mL; #E 3% NaCl &4 T ,Rs-2 B
B KRR N 148.9 pg/mL, BB RIBE D
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AR B KB M 115.68 pg/mL,Rs - 4 AR FE Na-
ARBETIRHFHTERBRIA M, NaCl
M2 PEAK Rs - 2 BEBRITEBERE S -

3) HTFREA Rs - 2 BHRBREBE R & Logistic.

KRB mAMTRABHESHEEEMHXE
BHXREE. Rs-4 EHABBR 56 E A EIHX
ABEE HEBAHFBEHI y =25.616 +2.7898x —
0.01395+> , HE R ERE M {HEE .
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Emergy analysis of agricultural models of straw returning
in the central Shaanxi plain

JIANG Bi, LI Ming, WU Xi-hui, TONG Xiao-gang, WU Fa-qi
( College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: Crop straws burning or idling not only caused serious air pollution, but also caused a tremendous waste of
resources. Therefore the straw recycling research gets more and more attention. Based on the theory and method of emer-
gy analysis of eco — economic system, the emergy flow of 9 different straw returning models was investigated quantitatively
through a series of indexes. The results showed that, input of nonrenewable industrial emergy in all models was the
largest contributor to the total emergy inputs, and input of chemical fertilizer emergy had the biggest proportion. Emergy
output of wheat straw and maize crushing and returning (WH — MC) was the highest of 7.60 x 10'° sej/(hm’+a) . The e-
mergy utilization efficiency of the high stubble wheat straw vand maize crushing and returning (WH — MC) was the highest
while the environmental loading ratio was the lowest, and the feedback and value to cost ratio were the highest, reaching
2.52%, 1.13%, 75.90% and 1.39 respectively. Therefore, the mode of the high stubble mulch of wheat-and com
straw chopping is the optimal model in planting production in this area and should be widely popularized.

Keywords: straw returning; model; emergy analysis; central Shaanxi plain
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Effect of Na* on silicon and phosphorus dissolved by two strains microorganisms

GAO Hai-ning'?, JIAO Yang''?, LI Cai-xia, ZHANG Yong, YANG Bin"~
(1. Agriculture and Biotechnology Institute , Hexi University , Zhangye, Gansu 734000, China;
2. Key Laboratory Hexi Corridor Resources Utilization of Gansu Universities , Zhangye, Gansu 734000, China)

Abstract: Research was conducted to observe the impact of Na* ion on silicon(Si) and phosphorus(P) dissolved by
Rs - 2 and Rs - 4 strains. The results indicated that NaCl condition could improve Si dissolved by Rs — 2 strains and Rs
- 4 strains. When Rs - 4 strains were cultivated 72 hours, concentration of dissolution Si reached 106.92 pg/mL under
1.5% NaCl, and 148.9 pg/mL ny Rs - 2 strains under 3% NaCl. Then, NaCl condition could facilitate dissolution P
capacity of Rs — 4 strains, after 72 h, concentration of dissolution P reached 115.68 pg/mL under 3% NaCl. Further-
more, based on the changing with time, dissolution Si character of Rs — 2 strains accorded with Logistic curve type, and
regression analysis showed that dissolved silicon and time was in positive correlation and had significant relationship. Fol-
lowed dissolution P character of Rs — 4 strains accorded with binomial type, and had Qery significant relationship and high
reliability . :
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