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SHAO Li-ming"*, REN Jun-da'?, LU Fan'? ZHANG Hua'?, HE Pln-]lng o
(1. College of Env1r0nmental Science and Englneerlng, Tong]l University @hanghal 200092 China; 2. ghanghal Institute of Bﬁllutmn
Control “and Ecolqglcdl Securlty, Shanghai 200092 Chi a) -4 A } i
Abstract Loedse s w1dely distributed in_ northwmte‘m Chlna Due to the arid (hm;te and rainstorm erosion, lack 6f nitrients an&"
microgrganisms ‘as well as severe salinization limits“the ec osystem carrying (apauty oﬁ"'loess silgvhich has become oné*of the* major
causes of regional land~desertification. Thé fermentatlon_jbroth derived from food waste usually contains substantial organic acids*and
nyitrients such as mtrogen and phosphorus,, afd it has the advantages of being easily produced industrially and applied as fertilizer.
Hence, thls broth has the poténtial to become a'soil amendmen.t fordoess soils. This work studied the Lantzhou loess, which is a typical
soil of the Loess) Plateau of China, fertilized/with fermentdtlon 'broth for the evaluation of physicochemical properties and microbial
analyses. After the application of the broth amendment, ‘the total nitrogen, available phosphorus and potassium, and organic matter
content mcreased by 363%, 577%, 308%, and 204%, respectively. After planting grass, including Halogeton arachnoideus Moq. and
Medicago sativa L., the comprehensive soil fertility level was further improved and the total salt content of the soil was decreased by 2. 3
g-kg™ and 1.2 g-kg™', respectively. Meanwhile, the fermentation broth promoted the growth of microorganisms, including bacteria
and archaea, which increased by 22 times, and fungi by 8. 3 times. Therefore, food waste fermentation broth is conducive to further
forming plant-microorganisms symbiosis, improving the ecological environment quality of loess soils.

Key words :loess; fermentation broth; soil conditioning; soil fertility; Lanzhou
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Table 1~ Basic physicochemical properties of loess in experimental plot
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Table 2 Experimental design
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Fig. 1 Mechanical composition of the six treated samples
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Table 3 Particle size distribution of the six treated samples

R SRR/ um
Dy, Ds, Dy,
01 3.78 £0.01 27.07 0. 12 70.0 +0.4
02 6.49 +0.02 39.4+0. 1 89.0 0.1
L1 6.65 +0.03 39.7£0.2 100.0 2.0
12 4.77 £0.07 35.5+0.6 160 £22
13 4.40 +£0.07 33.3+0.6 164 £29
14 3.32+0.04 25.7+0.3 100.0 +8.0
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R MO TS 02 1Y 2. 6 % it &
WTCHBE Y L1 K MR SR K 29 1.6 i, /]
REJE H1 T R W A BB 43 #8405 4 rh 0 v
fife BT bt R WO A LB L2 L3 K
PEER B 4 B > 40% A N2 50% . K ) b
ALY LA KPR AR 02 19 509, i 12
S Ml L R R R Ay | AR ERSF AR 1B
I o SR

ki L§ Sl i /
%4 6FAMBRER pH, EC KSR AT 'n V4
Table 4 Thé pH, EC [ dnd total water-soluble salt of thesix treated samples '
) 01 oo N/t L o2' . NV I3 g -
pH( £ 7k=1:2.5)" 4, 8.70 £0. 06 859« 02:.‘,;'" 8.66 0. 04 8.79 £ 0,06 8/93 +0. 04 8.83 £00 37
ECm o (] | 277 +3 0§04, 220 +2 $5.6:04 14743 (60.520.5
K Bt ke ) 5.420.1 28801 §5 s5.6:0.7 A 1ffl0) Sl 3)5 0.3 0:9.+0.1 4

J

2.3p Hh bR B : ,
ke IR TP AP TK i KA i AT 2

7R T, 01 A 02 # £ TN AKCEEAT, 529 225
mg-kg 'l 193 mg-ke ™. K EERGE G BORES: (L1
12 1 1L3) TN & & BETH(P <0.001) , K 13 1
TN iK1 460 mg-kg ™", W 5 H AL B R A AEY E
TEH K L1 12 (9 TN 5K IAFRGEAC 1Y) 14 AH
M FH & BER A #E TP A1 AP SR B e (P
<0.001),L1 B TP fz =k 02 19 141% 5 AP fif=i
13,5 02 A K 171 022%. Jiti FH & BE W0 35 +
TK #7611 685 ~ 12587 mg-kg ™' Z Ja], 5 02 #H
s {H AK Bl & EFH(P <0.001) , /LT 02, )5 #H
JaryEE A L1, L2 A1 L3 43 i34 T 308%, 221% Fil
373%, W T 14.
2.4 WEHAHETE

B RS S HLET R R R A AL
AR 3 i, il F & B o8 A DL 42
(P <0.001). AL T 02,06 1 IR K BERAY L1
BAYLUTE K 2 £, 5 HA YL 245 14 KEH
ML 12 F L3 B & it S N
AL S B R R E 454, L1, 12 A1 13 3= 4
KRBT 10%.

| 2.5 EEBUEIIRES

KM q-PCR % A TR B2 4% B A4 it (9 T A= )
A A TINS5 R LKL 4. R B T R T B DA
e, HAEY ik F) 3. 28 x 10°copies- wL ™',y
WY E N 5.66 x 10° copies- L. ™", EE A Y & R
2.73 x 10%copies - L. ™" Jifi FH & BEVR 8% 1) 3 APzl
WA REERTE T 1 ~2 D EEH (P <0.001); H
L3 AR i s TR 2R Y 1A,

TERDKF EEAT A ZAe gt 40T O A
Lo LR 25253 50 ULIEL 5 FIIE 6. 4H T Al T v, 01
102 A AR, B A R ( Pseudomonadaceae ) Fl
WERFEFRF ( Micrococcaceae ) F 511 2) 20%, 01 2
JR % £ ( Rhizobiaceae ) A5 (10% ). L1, 12
L3 PRSP — S0k, 2B a9 20 1) Ry BB
M B Bk ( Xanthomonadaceae ) 7 9%, 1 Bk & & 5
20%., W BERT B AT 24%, Ay - ERPAR 2% 4 22 5 i
;LA R MHOREER, 2905 16% .

HEFEEY, 01 N E H (Hypocreales ) - J&
B, 71% 5 02 F % N IR5EFEE (Nectriaceae ) |
Plectosphaerellaceae £} F1#9% {2 #} ( Mortierellaceae ) |
S 29%, 29% F1 19% . JAFLE L1 L3Rl BE R
INBETE R (Microascaceae ) , 5 67% ; 12 W3%5¢ # F)
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Fig. 2 TN, AP, TP, AK, and TK content of the six treated samples
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3 iFig

3.1 AV R RERAETHE T IE 1K
R KA A WL A £ & R B R0 R

(A BEAED) , —WGiti G L1 AT 02 2R

RO, SRR RO (WK 2) 5 R ERER T E

FRICR RG] — 5 A 508 A AR B

BERL T X BB T A A Y T R
FEWS Z — PR B K,0 & il F nl ik
10 ~ 17 g-kg ™' T & BEROH 00 HLER RE 05 5 A
6 K, 0 S, {8 - s 434 DR 0 b A 3L
BETRIRE R B A AT ALY, L1 AR L 02 4
A ML A 3 n ( WLIE 3) .
LUt & RO AE KRS, 5 L1 A, BR
13 MK 12 13 HE IR JU 3R Sl AL AL
I B K 3 R A ) A R AT i A [ 4 S5
AR EL; L3 BRI R AR B
o fE. B A R R AR R R
( Rhizobiaceae ) 40 , Kt 13 AR F1 /K42 T ] g =&
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Fig. 5 Community abundance of bacteria and archaea of the fermentation broth and loess at family level
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Fig. 6 Community abundance of fungi of the fermentation broth and loess at family level
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A AT A R B R AL N B R
WA LB T

FAFENLEE TN AR LR S, R B A AR
REASI R ARTI B H A, W, ISP & i, A A0S
B LT HE A K AT HE— AR TR K-
£5 HIBNGATNETTORELSH, NEFSHRER"

Table 5 Standardized parameters, Nemerow parameters, and grades of various indexes of loess fertility comprehensive evaluation

iH 01 02 L1 12 L3 14
pH 0.6 0.8 0.7 0.4 1.1 0.1
EC 0 1.8 0.1 2.7 0.9 2.8
A 3 3 3 3 3 3
Ji 2.7 2.7 2.7 2.7 2.7 2.7
HHLER 0.27 0.3 0.94 1.9 2.3 1.1
e 0.03 0.03 0.12 0.13 0.19 0.12
EER T 0.2 0.6 3 3 3 3
B 2.7 2.4 3 3 3 3
N yyernge 1.188 1.454 1. 695 2.104 2.024 1.978
N 0 0.03 0.1 0.13 0.19 0.1
PHEE ZHU(N) 0.7347 0.899 6 1.050 5 1.304 1 1.2576 1.2250
SRR 4R = = i ik i ik

1) N,yorage RN BLITHERRAREAL S EL N, TR RIHESRRIEL SR T i /MB8T5 E(N=2.7) L R(1.8<N<2.7),

M(0.9<N<1.8)MIZE(N<0.9)
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Fig. 7 Distance-based redundant analysis of microorganisms in loess and environmental factors
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