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W OE: At Z MW N TR K AR A R s K B 3R R R A B 6 WP O B AR, DA R OR B
MANEFD A, BT ARERE, RALNT 4 HANEF WA (E R 7 500 kg-hm ™2, JK T 5 E# 15 000
kg-hm=2,JK 11 ; B # 7 500 kg-hm=2,CZ 1 ; B4 15 000 kg-hm =2, CZ 11 )it st LW A E pHE B SR U KA %
FRAFMITARIEMTENY N, EREH . BESAAR T LR RHAEL Z2WFHMEEERZRE
REMTER, AN EFOHA —FNE, LIERE TR 6.45% ~10.93%, £ 3 pH £ T 5 0.59% ~
0.93%,+ W B ETH36.84% ~44.44% , LA B R EXK T AVNEF O RAB D LT AL FEYHRENNAE,
JKL UK .CZ1 .CZ14 MR E 2 H B E KT CK 14.75% .16.76% 10.07% £ 20.14% ; CZ 1l 432 /N 7= E vy , 38
F11.16%
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Effect of mushroom bran and vinegar residue on secondary salinization soil

DAI Li-lan', ZHANG Huai-shan®, XIA Zeng-run®, WANG Xiao-li?,
WANG Ping', WANG Chun-mei*, WANG Guo-yu'
(1. Lanzhou Agriculture Science Research Center , Lanzhou, Gansu 730000, China; 2. Lanzhou Institute of Husbandry
and Pharmaceutical Sciences CAAS, The Lanzhou Scientific Observation and Experiment Field Station of Ministry of Agriculture for
Ecological System in Loess Plateau Areas, Lanzhou, Gansu 730050, China; 3. College of Pastoral Agriculiure Science and Technology ,
Lanzhou University , State Key Laboratory of Grassland Agro-ecosystems , Lanzhow, Gansu 730020, China)

Abstract: The effects of four mushroom bran and vinegar residue treatments (mushroom bran 7 500 kg*hm~? JK
1, mushroom bran 15 000 kg*hm ™2 JK1I , vinegar residue 7 500 kg*hm~=2 CZ | and vinegar residue 15 000 kg*hm >
CZ1l ) on bulk density, pH value, and electronic conductivity of soil as well as yields and conductivity of wheat in dif-
ferent growth periods was studied through a field experiment. The purpose of this study was to provide the theoretical ba-
sis for controlling soil secondary salinization in Qingwangchuan irrigation area, Lanzhou. The results indicated that vine-
gar residue was superior to mushroom bran of remediation on secondary salinization soil as a whole. Soil bulk density, pH
value decreased by 6.45% ~10.93% and 0.59% ~0.93% , electronic conductivity decreased significantly by 36.84%
~44.44% after a season of plowing with applying organic wastes. The effects of organic wastes to the mature period of
wheat leaf conductivity was most obvious, compared with the CK, JKI , JKI[, CZI , and CZ]] treatments which were
significantly reduced by 14.75%, 16.76% , 10.07%, and 20.14% respectively. CZ I treatment had the highest
wheat yield, which increased by 11.16% .

Keywords: organic wastes; secondary salinization soil; physico-chemical properties; remediation
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Eh 08 2 ML ER i A )3 G — b K
T | - R AR 24 A 4 Bk 1 VB B B I S A
AR, FREA 200 T3 AT ER T HIAN 67 T3 A
T IR, TR AR A T A g H
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S I A B A B B 25 R B B 25 B 58T, AT 4
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AR IETE IR . AT | IX 28 )1 14 R 2
b X AFAE AT T 2 P A 0l 7 1, 5520 ) % — +
b A R A Y i 28 B A TR e AR A B Y
WEURILR DR I B R 3 R AR SR Ak R X
Mo IX % S AN 2 55 2

B 3R A SR B A, E AR T —
SRR , T2 AR T R KR TR A B R R
F32 L IR SR 20 B S A L X U R AR TE
—EREE U T R RO (H AR AE T AR
AR IR PR GTIR e AT 9 i DA S 3 s
SERPRANIA A 191 2 Bkt o Bl BT R B AT
AR A A R R R Ak R YR i 7%
Wiz R A ke R, G TR s A
PINEEHME D 28k R 5 T iF 2238 09, I
U8 T MR ST A . BT 22 W1, A B4 8
oA B R b A AR L AR T B AR B A
MlST PRI T AR BT R T R A HLR
SRR T A R ST, DA R B I X i R T
B SR A SR AR W 0, 78 A 358 pH {H L 75
ORI A 7 Ty AR B R

SELOTER P P A TR B 05 A 50t I A 3
T SBEATHIL BT RS R A Y B
T, GBS, X s A A R O A R AR
SERRBRE 8 A FLIE R R o LA AE 4 it
A OB R PERE . SR IGET, 500 ke BT
REMZIAC 15 kg DA _FfA0 Bl , fol i £ 40 o i ke, Dok 22
XA 5 A7 BILAE 0 Ak 2o A b A 45 oA L
MR, IR T i - b i B 1 A A TR .
TR BIRFEA R TR A SR A 3 e 52
AR RICR ARG A 22 M T 5 | R DX iy v Ak R A
TSN IFTENS G, XoF BRI A A A HIL IR 5 0 %k
it A S H AL TR A R 0 K AR OV HE AT T E
FE, WA PUR T 10 G BRA AR BT IRAL DL R AR 5t
et HERy e KA BRI LT o

1 MRSk

1.1 RIeXER

TR0 M A 22 T KO8 EL 28 BB PR A, 17 T
22T PEAETER 70 km &b, ¥4 2 080 m, Hi B A N
36°39' N,103°38" E. 5% X & P bRy + 52
TR, HA W0 K Rl M A R AE, 4R R
6.5°C, B % fe i IR 38. 4°C, W o B Ik IR
-28.1°C, =0CAEIG S AR 2 893.0°C, = 10°CAE I
AR 2 226.9°C, R 123 d, G EEE 1.2~ 1.4
m; ZAE R [K Bl 243 mm, S0 A A, 24 TE
7.8.9 =4 H,F7& K& 1 800 mm, -3 A XHE JE
56% ; A RGHE 2.3 me s~ AR R AR S 542.9
kJ-em™2, HBEI %L 2 678.2 h, S fE T4, oy LR ()
FEWEA A [X o - TR F2 A g 45 1 -2
JE A E R AR AL 48 AR L MR L3R 1

F1 TEEREAER

Table 1  Physicochemical properties of the experimental soil

TR AL £ P LR A HL pH {E.
Soil depth SOC Total N Available P Available K Bulk density EC pH
/cm /(g kg™h) /(g-kg™h) /(mg-kg™") /(mg-kg™") /(g em™?) /(dS*m~") value
0~20 11.7 1.14 16.14 218.03 1.243 4.50 8.49
20 ~ 40 11.4 0.81 15.30 153.79 1.265 5.54 8.51
40 ~ 60 10.5 0.75 14.71 120.36 1.279 6.43 8.53
60 ~ 80 8.7 0.59 21.42 98.55 1.307 4.18 8.56

1.2 kst

RIS A UE ST RIS A . DR B 24
HOOUAL B AR BT 7 AR 3% 5.2 S m ™!, pH {H
7.98, MR AR 117 g-kg ', 2K 11.4 g-kg™ ', &
3.7 g kg™, 281 15.0 g-kg™ s BRIy [ 7k 8 B AR
XA E S RS % 4.5 dS-m ™', pH {H
74, G ER 362 gr kg L, A T4.3 go kg™ A

WE18.1 grkg™ ', 228 24.8 g-kg ™', HERAHIE J Y
iAo SR A 1 44 B2 52 ) (LB AR RS 1 L s i 3
i 2 NS ) SR B, AR PR A
PUFE & 113 g kg™ ', 4 NP K 5 &40 7.8,
3.1 g-kg™"F147.2 g-kg™'s HLRILIC . B IR — R
AR A 18% , 4 5 46% ) .

LAY R Y B K EEY N TR 4 %
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32 %

( Triticum aestivum L. cv. Ningchun 4) .
1.3 it

R I 5 A Ab L, AbHE O i in e A 7 500
kg+hm™2(JK 1) ; 4b 3 @ Jiti il B 15 000 kg + hm >
(JKI) ; 2L BT N EE R 7 500 kg hm=2(CZ 1 ) ;4b
FR@]i N BE RS 15 000 kg-hm = 2(CZ 11 ) ; /b F O LLSE
—BEHE X B CCK) , AN PR 72 o IR I 7E
45— N.P FHHE (R FAE 3 000 kg hm 2, BEHR — 4% 255
kg-hm =) (3ERE b, A A IUE TP .. B /NX
MR 4 mx5 m=20 m?,3 RER, BEHLIX 4 HES,
25 /INDK Y T SR B, 3 9 40 em 3815 30 emo AT
R 2 I it I A TR K ORI ) A
B N TH#AE, 43 X500, 350 F 2010 45 3 A 12
HIERoEEe, P2 R 6.80 x 10°%k - hm 2, /N
BAE T 8 H 4 HIlGk,
1.4 EHERNZE

I RE R 6 i 4 pH R R L
FBNEAFAETMNBE S 2 IR NE 75, i
FRMETE R T LB L, B AE B E 8 AN HURE
ML A 0~20 em 20 ~ 40 em .40 ~ 60 cm. 60 ~
80 cm 4 JZ IR S B A — 12 8 A L AR
A s, TR, i 2 mm LR, H
F A AR . A R FH R AT
FE 5 3% pHE A R, Rk L 5:1(10 ¢
T 50 ml 2585 7K) 14, MT - 8060 {8 #5 0%k
i pH I 5E 14 pH (B, DDS — 11 B H A0 & +
e SR (EC), R 3l s M b & fm s /N o
SRR BRI E , 72/ N2 0T BRI B BOR
AN S RE I B, 250K s 3 Uk, B GE B
MRS , PR FRIUEERE 3 1y, B3 0.1 g, 73 E T 10
ml K& FRKZIEEE b, 3% F I EE TERT

FULAL TR 12 h, 00 e R A B, P b
M5 7k L2 25 SCk[13] ~ [16]
1.5 HiEs bR

TR0 TS 80E % FH Excel 2003 347 #4524 B 5
Hil/E %, R SPSS 17.0 Geit 347 07 22550 o

2 ZERL5 0T

2.1 BHEFYLEBRSRHZNE

M 2 AT LUE B, A HUR SR R AR 1+
g, HIERSETRERVIENEO0~20 cm
+J2,JK T JKI .CZ 1 CZIT 4bHi 3y (% T CK,
FEAHT 4> WK T CK 29.90% .27.06% . 19. 68 % Fil
22.51% , W3k J5 43 K T CK 38.98% . 38.98% .
36.78% Fl1 40.68% ;40 ~ 60 cm 1 JZF1 60 ~ 80 cm 1
2 CZ 1 PR R B E LT CKLBR T 40 ~ 60 em
+J2 JK T AL BEFI 60 ~ 80 em + )2 JK 1T Ab B A £5 43
A T, A A EEE T CK,H2E 5 AR K H]
WEKT-. i —FEYE, L EE SRR TG
P NEWIF,0~20 em +)2 JKT JKIT.CZT .
CZ 11 25 AL FRAH EC 4% Fh iy + 58 i 5 500 50l i 35 T B
36.84% .39.29% .42.88% Fl 44.44% ,1fi CK {3 [
T 27.43% ;20 ~ 40 cm - J2E8 7 T IR 421.88%
~29.06% ;40 ~ 60 cm 125> T REIEEE N 16.64%
~31.45% ;60 ~ 80 cm FJZERL 5 T REIEEE M 15.26%
~27.15% o SRS, iE IS RE A AL CZ 1 F CZ
1 At fin TRV RE B Ab B OK T L JK T R0 4 o TR —
SEFE, RSN BRI B 5 R IR B AR R A O
FZ L H JK T ALPE 60 ~ 80 em + /2 AYER 4> F B S i
T 40 ~ 60 em 1 )2, CZ 1 40P 40 ~ 60 em + )2 (HER
SRR ET 20 ~40 em )2

K2 ARAREBARXTARLENLIEBSET /(IS m™!)

Table 2 Changes in soil electrical conductivity of different soil layer under different treatments

0~20 cm 20 ~ 40 cm 40 ~ 60 cm 60 ~ 80 cm
&I\Iﬁ o o ~ o
Treatments iy LVEINE i WAk e Erigi WAk e Erigi WA e
Before sowing ~ After harvesting ~ Before sowing  After harvesting ~ Before sowing  After harvesting ~ Before sowing  After harvesting
CK 8.13+1.07a 5.90+0.40b 4.42+0.89a  3.51+0.17abc 4.96+0.33ab 3.87+0.88cde 4.96+0.46ab 4.21 +0.64abc

JKI 5.70+0.50b
JKI 5.93+0.18b
cz1 6.53+0.23b
czll 6.30+0.38b

3.60+0.42¢ 4.02+0.28ab

3.05+0.36bed 5.35+0.32a
3.60+0.20c 3.20+0.65bed 2.50+0.24cde 3.95+0.78bed 3.13+0.63def 5.44+0.91a
3.73+0.15¢ 2.67+0.48cde 2.03+0.12e
3.50+£0.24c 3.20+0.99bed 2.27 £0.42de

4.46£0.59abc 3.83+1.44bcd 2.79+0.29de
4.61 £0.69ab
2.34+0.35e 1.74£0.57e

3.66+0.69bcd 2.97 +0.30cde

2.48+0.33fg  1.70+0.30g
3.87+0.4lcde 2.83+0.7lef

AR PSRN TR FRRE S B (P <0.05) . CK: G —FEA0; JK T - BB 7 500 kg-hm~2; JK 1T : BB 15 000 kg-hm=2;CZ I - BEHE

7500 kghm™2; CZ Il : iKY 7 500 kg-hm =%, R,

Note: Different small letters in the two column of each item indicate significant difference at P < 0.05 level. CK: unified basic fertilizer; JK I : mushroom

bran 7 500 kg*hm~2; JKII : mushroom bran 15 000 kg*hm~=%; CZ I : vinegar residue 7 500 kg*hm=2; CZII : vinegar residue 15 000 kg*hm~2. The same be-

low.
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2.2 AHNEFYNIERENEN

AHUE YNGR, S s T e Py
Ko MN0~20 em 2 HIFATERE, il A HUEF
Yt JK T UK .CZT .CZ 1T 4 MAbFRAEIR 56 7T i 1
A EAHAR TR (H 25 5 AN 0 2 3 A AT 13 A
1.24~1.30 grem ™ Z[A], WK 5 HIEATEAE 1.14 ~
1.21 grem 32 [A], FREIEE N 6.45% ~10.93% , CK
I A 5 T A H T IR /N, U 2.33% ; il
—ZAEWE A PUEFEY R KT KD CZ T |
CZ I 4 AP+ B B IR T CK X, T R IE A
3.97% ~9.52% fHAE R EKF(F£3),
x3 AELEARTO0~20cm TETEREM pH ETHK

Table 3 Changes of soil bulk density and pH value for

0~ 20 cm soil layer under different treatments

#H Bulk density/(g*em™3) pH{E pH value

4R S &3 it &3
Treatments Before After Before After
sowing harvesting sowing harvesting

CK 1.29+0.07a 1.26+0.05a 8.51+0.17ab 8.50+0.11b
JKI 1.30+0.14a 1.21+0.12a 8.56+0.2la 8.50+0.08ab
K1 1.28+0.16a 1.14+0.07a 8.55+0.15a 8.49+0.13ab
cz1 1.24+0.10a 1.16+0.06a 8.54 +0.26ab 8.49 +0.20ab
czll 1.28+0.05a 1.18+0.09a 8.56+0.18a 8.48 +0.15ab

2.3 BHEFEW L pH BRI

3 R, /NEWBOGR G, it A UE PR IK
1 JKI .CZ T .CZI14 M350 H 0 ~ 20 em +)2
pH {EAH LLIEFI AT XA BT T R AH AR AR B 3/, 22
SAEE A CZI T BRI, R E 34
ALPRR R 1.31,1.33 1 1.58 £i5; Yk )5 55 CK A
i I PR R A 119 25 A0 B 38 pH (Y T %
2.4 BHEFEYNEMHHFBSROEME

TR IAYUE YIS, N RS R
FERRAE KRR ETHEH K T K. CZ T .CZI14
AL /N A7 B L S A IR R T T 1. 25,
1.26.1.40 F1 1.15 £5, H2= R ¥R B E7KF (KB 1),
FERl—A B 1, 8 0t A ML 2 /N2 v L S
RIUETF CK,IKT KT CZ T . CZ 114 A EETE /N
F By UK T CK 14.75% .16.76% .10.07% il
20.14% ,AER T R A KL AN CZ T PR ET
Mo X R—AHUE YRR, N2 A i S
FEHYE Tt AE— 2 R N R AR
2.5 BUEFEYMNEFENTNE

L 2 BT AR A L S50 it I 5 170N
E I (ERPas V€ ST T E ) O S /A | PGS
WP R M CK 367 11.16% ; CZ 1 4bFE/N A

PRI T CKL A 0.72% 3 JK 1 A1 JK 1T A PR
PERCRAET, A e CK 9 1.03.1.04 1%,

—
[}
<

TR |

R
Rt
s

%

5]
(=}

R,
2R
X

T
23
XX

<5

%2
&
5

o
35
R

T
X

tote!

X

0
R
IR

%
L
XX

R RERRBAIABKS
QR
SSottatesetesetotes
oSetetetetetetetets

&~
[=}

x5
&%
%3S
R

T

R
%

2%

S
2%

INFEM AL #/(dS e m™)
Electrical conductivity of wheat blade
oo
(=}

5

SO0
o080 %
o0 %
ootetes

%
%

2
%

(S

! L 2ot Y 1 1

JK T JKII czl1 czIl
4k B Treatments
O 4% 9 4 Jointing stage B 1 #4JU] Mature period

Bl ARLEBEAXTNEMHREFABEKRPANESE

Fig.1 Electrical conductivity of wheat blade at different
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growth stage under different treatments
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Note: Different small letters within each vertical column indicate signifi-

cant difference at P < 0.05 level. The same below.
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Fig.2 Changes of wheat yield under different treatments
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~20 em 12X ER 4 B4R F B ik B35 K, I
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SR A ML 3740t A 38 5 T il o g o 45
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