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Fertilizer Effect of New Compound Edible Mushroom Residue on the Chinese Medicinal Herb Planting in Saline-alkali Land
ZHAO Chun, SUI Xue-pu, CHEN Zhuang-zhuang et al
Abstract In order to evaluate the fertilizer of an edible fungus residue on the Chinese medicinal herb planting in saline-alkali land.The resi-
due were added into soil with different gradient doses then the salt-tolerant crop yields and the alkaline soil fertility were detected, the results
showed that application of the residue in the field could significantly increase the plant height, fresh weights and dry weights of Mentha haploca-
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lyx Briq..The fresh weights of the tissue above ground and under the ground of Isatis tinctoria were significantly improved in the experimental
group that applied more than 2 t of residue.Soil pH was decreased in 4,6,8 and 10 t treatment.Compared with the control,6 and 8 t treatment
showed significant improvement in soil phosphorus, available potassium and organic matter.By using the residue, the total salt content in the soil
was controlled within the range of non-salted soil ( < 0.1 g/kg).By the result it was concluded that the edible fungus residue used is an effec-
tive organic fertilizer that can improve saline-alkaline soil. Further, that residue would evaluation in multiple locations with large areas in the

next years.

Key words

ER IR (45 45 PR - B AR AL R AL R 8 ER A
o DR A 2 BRI 4, T B B B B A 2 R A
B R AETE SRS B KB % pH ThE RIS SR
Z A S R T T | A S R AR
IR K L AR SRR 9.55 42 hm” , TR [ 2
Bl T AR o b T AR 1.03% 7 S e AL R
BL, XA K T PR A B AR e R 2 T &
HEAA BRI IR R RN 2R 25
VAT R G T R, FRTER B9 2 B 22 SR O I kK b e 7
55 I B0 R A i B SR A ol R R M £ R
FEFI L ER BRI 5 b0 3 , TF 5 38 W T e 2 T 1
et R AR TR Y SRR T 2 4 2 TR (Y
VEW Rtk H 3R RAL G RO AR, E IR A Br sy R W
AR AT T S AR AU - S AL A P T o7 LA A e 10 24
PN, R e S e = P B [X SR T g | e
U, S5 SR, WA T R B A AR IS . AR R
T L AE B 38 0 R 13 2 B U (1, (EL R B b - 33 FE 7 f
55 RPN ST ER A 0 7 T B b FE T
ek T AL A8 R Fb G ) S 2 il - S A i — 2L iR

EEWE L&A RE® LI ARK R P E 43 B KRB (SDAIT-
20) ;.h A& 4 A4 F K 550 (2015ZDJS03001) 5.4 A 5 R A+
3 1% R A 6] #F T2 (GXGC2016A02-4, CXGC2017D02,
2017YQ029) ,

RE(1978—) , 4k, L ABE A, 30, AF L AHAY
BIEHR

RS E 2020-04-14;{EE AHEI  2020-04-29

EER-N

Edible fungus residue ; Saline-alkali soil ; Chinese medicinal herb;Soil fertility

EYAVIEAYR G EEE, FATEGEEA R
(EFh AT, AR T B0, 4 MO R e, PR TR 3 45
FIFHAE YA P AT Lok B 358 A0 e PR s RER
AT AR S A7 i P B BN MR, S Y R 4 A
T I o B FH TR B T S — AR WA WL R, AN U 37
T LA 3 B0 B W 5 T LS B ik o & L B
I, FE P B 0 TR R R A R A
TH VA HUAE A T 451 ) P P T 7 ok R R
HHREE D,

TR R P BT 250 FH AT R 7 2 o — P AR T
TR, FER R B, TER RS S SR o 1 A
o R 1 PR VA P R 22 R TR R S A LIRS, T LAk
R E YRS AN R HEOARE R m IR Sy, TR
FH 5, 6 SR B i L R TR A R A A ML, R AR
M AR RN 2 Ao bR 24 3000 gt o A ) 790 22 109 A %o Y A
FRIVRR 04 AR S i [ st A 300 it o A - S AT 3 A1 pH
HAE AL, T AR A ML XS $h e - B VR s R 8
AT PR TR R el 3k R P R AN
1 #Rl5HEZ*E
1.1 Kt RAE s MILARA R ET AR E T
2EBERYE L, 3 -4, B R R A FLIE S AL AR
Mol 7R 8 ek BE 2= B BF & R R (& R B3
2017102498034 ) , 3 Ft 3= % 26 3 F1 5 4t 43 #. B 85% ~
90% , %k 3% ~ 5% , RIRZ A S 3% ~ 5%, M\ 4% + 3% ~
5% , TR A4 0.5% ~1.0% , JR 2 0.5% ~1.0% , 471K 1% ~2%,



162 B

2020 £

MR AER N-P,0,-K,0 ZA5 N0, b Floh g i
A B 157 BREEAR S A R /N AR R AR, 2 i B 2R
MR G A RlFBERE . AR bR AU 667 m” 56 /)
A 8 AALERA , 435 Das AN EE(CK, ARES AL AL sl L5
J5t) s 3 F L 1 v A HLIE A A FE A A (150 kg/m’) 5
OREFTHENE 2 ¢ A HLIEBE ] ZEAEREA (3.00 kg/m’) ; @R
i 4 ¢ AHLIIEFE ARG A (6.00 kg/m’) s ©IFHTIHNE 6 t
A HLIETAE A SRR HE A (9.00 kg/m®) ; @4% HiTILHE 8 t A HLIE
JEAE AL A (11.99 ke/m®) s DAFHTHLE 10 ¢ AHUILRIE R
LA A (14.99 kg/m”) ;@ FERATILHEILAL 80 kg (0.12 kg/m®) ,
AFSEFREEHLHES) , A HE 3 ANE A, A A b 3 ] 28 b
T, ANl Ak 2 (RS A AR — 2
1.2 WEIBHRSFAE Wi rEEE T 3 AR = 2 A e
PR E B AR K b AT e T AR
MR SRS T o A 9IAE 2017 4F 11 F 10 B X
MR AR HE TN = 80, 2017 4F 10 3 15 H XA 77000 7 56
W, A EE PBENLER 10 m® BRETT EAT SRAE, IF46 A
PSS

F SR TT LS e AR X TR B b e B 38R
8 A RO Ak R A AL TR G e A S e - S A
JyH AR R pH AT LR et E R B AL L
BE N U2 2 3, 43 BIAS: D476 A i 0 SR i A A5 3
T EHD LSS R DL R SRR pH FEME AT FLIE R
T, FEHLR 3 A HERE S IR A Rl L3R E T 7B
KA e R FEAA TR AE AL A BR A A s H BEHLR 3 A 3R,
TRAEAGIN A A7 SEH B A 75 3 e i 4R AT (v
[, 7 05 S8, Z RS A2 M by ) AT
Far il o3 AT
1.3 HUEAIE I Excel SHRIGERIEF T AE AL B , F1
SPSS A T LA R 7 20001, 42 B i GraphPad Prim5 ¢
H5ER
2 HERE5HH
21 HEETE HERINA PRSI , oT L R
bk AL 8 ¢ kb PR B % #id T 120 em, [t CK b BE
(60 cm) #2F+ 1 6%, #H L FALIE AL BE (93 em) 77 B 2T
P AT N () e JiE B B b B A7 ff T8 AL T, 8 ¢ b
P A B e ik 8.51 kg/m®, A HL T CK Ak B 6f F 5 i
5.55 kg/hm® , HR2 6 t AbFR(7.44 kg/m’ ) | A I &b B0 X 34 ey
BETOIRTH S CK G 225, e 1~ 10 bR fnr 7=
B S AR B, A TR) Ak B 34 g T S5 494 o 00 42 0 £ B A
1, F HE T CK AZbFE(0.64 ke/m?) , th )2 8 t AZbFH (1.84 kg/m’)
BRI, 6 LIk, T 161 kg/m” AR AL B
(0.71 kg/m*) XA TR S CK MG R E 2R,
2.2 ARIEERRFEE AN A HLAC ]t ] L AR i A
R 7 A, A ) AR Ak B8R Ao 5 MR AR A B 4 5 e AN 1 g, AR
[F b B P AR B 2 S W 2% L 2 1 ) A BILAE b 3 Ak
B AR AR G T 2 R TS 4, ELRE A AL it
AR, AR RROAR S T B 380, 10 ¢ A B ff 7 i 5

1.083 kg/m” , N [FJ L e idb RN AR AL T2 o] g A o G B 2 22
St MR AR 25 S AN 2 ¢ LB HLIE AT
DL AR AR AR, A A BF T, 6 ¢ BB (0.727 kg/m”) I
RS P G BT &, 8 10 ¢ Ab B B4 ik 0.884 Al
0.953 kg/m*, 5 6 t AbFRAH o bR 0 B 22 5. ARAEAL
PR DL R e A AR S0 e (ELX T M S i
BENANBA . R IREE e 5 25 5, 5 2 ¢« R DL B AT HLIE AL AR
FEAT LA AL 2™ i 2 25 s TR AEAR PR (3R 2) o
£1 REMEIEE RO
Table 1 Effect of different treatments on peppermint yield

% (-E?tment Plajt*}'zight Fresgfx%%zight Dryqiv%:ghl
cm kg/m kg/m"
CK 60.00+15.58 f 2.96x0.56 a 0.64+0.09 ¢
1t 70.33+5.56 e 3.93+0.34 a 0.85+0.06 f
2t 91.67+9.67 d 5.05+0.43 b 1.09+0.07 e
41t 94.33+3.68 d 5.59+0.24 be 1.21+0.07 de
6t 107.67+3.40 ¢ 7.4420.31 cd 1.61+0.08 b
81 125.00+11.78 a 8.51+0.21 d 1.84+0.03 a
10t 114.67+11.44 b 6.05+0.36 ¢ 1.31+0.04 cd
e 93.67+4.03 d 3.30+0.33 a 0.71+0.05 ¢

T : BN [RGB 2R AR R4k 30 ) 22 57 25 (P<0.05)
Note ; Different lowercace letters mean significant difference between differ-
ent treatments at 0.05 level
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Table 2 Effect of different treatments on Radix isatidis yield

s it I b -4
Treatment Root length Root fresh ) Ground fresh
cm weight // kg/m’ weight // kg/m*
CK 26.17+2.78 a 0.22+0.04 ¢ 0.13+0.02 ¢
1t 29.00+1.77 a 0.57+0.14 be 0.18+0.01 ¢
2t 24.47+4.75 a 0.65+0.11 ab 0.43+0.04 b
41 28.00+5.66 a 0.67+0.13 ab 0.44+0.17 b
6t 28.43+1.74 a 0.79+0.24 ab 0.73+0.25 a
8t 25.83+7.55 a 0.90+0.32 ab 0.88+0.12 a
10 t 25.40+3.13 a 1.08+0.22 a 0.95+0.06 a
el 28.57+6.97 a 0.96+0.16 ab 0.15£0.02 c

TE : RIS RING FREFIR AN R b B ) 25 5 125 (P<0.05)
Note ; Different lowercase letters mean significant difference between differ-
ent treatmus at 0.05 level
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Table 3 Changes of soil pH and fertility under different treatments

HARE ANEE APUR AdhE
AR +3E pH  Available  Available  Organic Total
Treatment Soil pH  potassium phosphorus  matter salt

mg/kg mg/kg g'kg ¢'kg
EFhAT 8.5 218 8.53 11.10 0.37
CK 8.6 174 3.92 8.44 0.39
It 8.6 229 23.60 14.60 0.64
2t 8.6 292 34.60 12.10 0.50
41 8.4 375 21.70 12.80 0.32
6t 8.0 283 46.00 16.00 1.00
8t 7.9 375 45.60 47.60 0.57
10t 8.3 217 6.12 15.60 0.42
A 8.1 201 6.10 13.30 1.32
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Table 2 The linear regression parameters and limit of detection

s WHE HDCRE R
P tt' ides Linear Correlation LOD
esterdes equation coefficient  pg/kg
i Methamidophos ~ Y=61 208.5X+17.719 0 0.999 0.01
LT it Acephate Y=52 834.4X+14.374 2 0.999 0.01
AL R Omethoate Y=95 101.2X+30.038 5 0.999 0.01
HE H Trichlorfon Y=25 808.4X+33.466 2 0.995 0.01
ik Phoxim Y=47 196.7X+193.774 0 0.998 0.01
3 EmMEREIE BT EIXR
Table 3 Sample recovery rate and precision test
g b CE
" Spiked amount Recovery
Pesticides %
ng/kg rate // %
FH 121 Methamidophos 0.5 106.5 1.34
L et Acephate 0.5 107.0 1.25
AL SR Omethoate 0.5 100.3 0.70
TCE L Trichlorfon 0.5 109.9 0.80
SIS Phoxim 0.5 82.1 0.48

26 HREESW PR IEREMNIET TR,
LERRI], TP e L L TE PP e SR AR R BRI R AG
HCAIRATE N 0.5 pg/kg, AR IR Ny 98.2% , BEW A2 1 4
Hh R A LT PP M W SRUP ORR,  BRRE T TR E
HIZER
3 Hig

ISR A RS (i — R IR B T S ey
Rt LT PP ot AU AR AR, S B T 7T R T [ E
F10.1% Zlig AR ML, LL S CHY R B ) K (IR B ) B 12
Vet , ACQUITY UPLCBEHC g #1734, S B T & 9 7

25, IE B TR MRM g S E , ) A AR AR B0 H
PIRIREN o %7 i DR T A, BTG A M T e
CTBE e SR AR R v B LTS TR s 00 R ) K, A
T 2R BRI RIS

S Sk

[1] SATOH T, HOSOKAWA M. Organophosphates and their impact on the
global environment| J ].Neurotoxicology ,2000,21(1/2) ;223-227.

(2] SREEH, ZoE—, X8, S AU 2GR 75 2k 1 s S it g
[T AL TR BRI ,2004,22(4) < 15-19.

[3] TR, JTLL, ZR8E, S5 SRR A M2 5 BLR DL SR B R
M T ENE2,2019,38(3) :463-479.

(4] F5RES, F1r8, MR, S ko A RS ERR O E I .4
BSR4, 2005, 14(4) :282-285.

[5] YI X H,HUA Q,LU Y T.Determination of organophosphorus pesticide resi-
dues in the roots of Platycodon grandiflorum by solid-phase extraction and
gas chromatography with flame photometric detection| J ].Journal of AOAC
International ,2006,89( 1) :225-231.

[6] ZHAO L,MA Z H,PAN L G et al. MISPE combined with GCMS for analy-
sis of organophosphorus pesticides from environmental water sample[ J].
Advanced materials research,2011,239/240/241/242 :3216-3220.

[7] ZHANG L J,CHEN F,ZHANG W H,et al.Analysis of six organophospho-
rus pesticide residues in apples and pears using cloud-point extraction
coupled with HPLC-UV[J].Journal of AOAC International ,2014,97(4) ;
1202-1205.

(8] 4, WIiFF /%<5, 4. Sin-QuEChERS £% ¢ UPLC-MS/MS [FIR &
F 10 BT TREAZUIRER [ T] Ui 7412, 2019,40(3) :268-279.

(9] R, XUBET , FELLAR, S R rh AR 2R R [T ]
it S, 2010,26(2) :40-42.

[ 10] Bt , BERNL, B3 2 2 B HSKe 5 Z BSR40
TSN IREARZA T ] 4387412, 2012,31(8) :940-944.

[11] KOLOSOVA A Y,PARK J H,EREMIN S A et al.Fluorescence polariza-
tion immunoassay based on a monoclonal antibody for the detection of the
organophosphorus pesticide parathion-methyl [ J ].] Agric Food Chem,
2003,51(5) :1107-1114.

[12] SANGHI R,PILLAI M K K,JAYALEKSHMI T R, et al.Organochlorine
and organophosphorus pesticide residues in breast milk from Bhopal,
Madhya Pradesh, India[ J ]. Human & experimental toxicology,2003,22

(2) :73-76.

[13] 75, DRI , 2500k, S [RIUER T 1S AR ZGRITRA 7515
[J] &5 5714 ,2019,40( 16) : 113-118.

[14] SAWYER L D.THE LUKE,et al.Method for determining multipesticide
residues in fruits and vegetables: Collaborative study[J].J Assoc Off A-
nal Chem,1985,68(1) :64-71.

(L34 163 W)

[15] 355, FDUED ASTRee, & R R AR AR AR M ST as 5
BTl J IR 25 550G, 2012(4) 1911

[16] ) 11, T, 2R 4 AN - 800 - B R R i A ST
GOt R[] AR, 2016,25(1) - 175-181.

[17] PELgE R ZE R 2. TR AL B R T 1
[M]Abnt: Rl 1983.

(18] =47, S8, WIS, S5 ARG - TSI NaCl e e U A
RIS ) ] BN, 2014,33(10) - 1802-1805.

[19] KAz PAIEAH R B AR A R VU AR A BRI TS E[ D]
JesAbsthhilloey:, 2010,

[20] WANG W J,HE H S,ZU Y G,et al.Addition of HPMA affects seed ger-
mination ,plant growth and properties of heavy saline-alkali soil in north-
eastern China: Comparison with other agents and determination of the
mechanism [ J].Plant & soil ,2011,339(1/2) :177-191.

[21] FBEPH. EER R T B R e (R LR B R Bt

Sl D] 22z LAl R, 2015.

[22] WA, FHEE ER N S 2 255 [ 1] 1498, 1989(2) : 106
-109.

(23] XUFR B AR, PVET , S5 220 Fidoe S RIS PR IAL B S MO ) o s
R R s ) ] E RS A, 2017(1) 198-102.

[24] Zo% M, 2R 5, 56t FH AU R 710 A PRk ol o R s R o
[J]. A E - SR 2016(2) :50-54.

[25] falfe. SRR AR E R P RIS A I B ) s [ D ] 22
Hilall AR, 2000.

[26] 4RERE VAN S R st [ D] 322 iRkl k=,
2017.

[27] TF500, AIHZR Wb A=A MU £hs - 3857 - (0 semm [ ) ). S5k
VA4, 2013,35(1) :50-54,57.

[28] Wpters , Btp i R B AL ) ] TL R R, 1993(3)
54-55.

[29] ZEafik, KA, AREEITT , . AR E AU B i 4 M i T s
[J].ch i, 2008, 24( 10) :300-305.



