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Effects of municipal compost extracted complex microbial communities on physio-

ecological characteristics of turfgrass under drought stress

DUO Lian* ,WANG Jingjing, ZHAO Shulan
College of Life Sciences, Tianjin Normal University , Tianjin 300387 , China

Abstract: In arid and semi-arid areas, drought stress is a key factor limiting plant growth and development. In recent
years, much attention has been paid to enhancing plant adaptability to arid environment by inoculating plants with complex
microbial communities. Many studies indicated that complex microbial communities are able to enhance drought resistance
of plants and promote plant growth. However, in most of these studies microbial communities involved were extracted from
soils. Little is known about the effect of similar microbial communities extracted from municipal solid waste compost
(MSWC) on plant growth and drought tolerance. It is well known that MSWC consists of a rich variety of rapid succession
microbial communities with the size of the population and community depending on the composition and content of organic
matter in MSWC and the interaction among the microorganisms. In the study reported in this paper, extractions with
different concentrations of complex microbial communities were prepared from MSWC, and were applied to turfgrass
medium. The effects of complex microbial communities on physio-ecological indices of two turfgrass cultivars under drought
stress were investigated. The results indicated that under drought stress, malondialdehyde ( MDA) content in the turfgrass
leaves with the treatments of being inoculated with complex microbial communities were significantly lower than that of the

control. Superoxide dismutase (SOD) , peroxidase (POD) and catalase ( CAT) activities with the same treatments were
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significantly higher than those of the control. However, turfgrass cultivars responded differently to drought under the
treatments. With the treatment of inoculation of 200 times complex microbial communities diluent, leaf MDA content of
Festuca arundinacea was 24.3% lower than that of control; while SOD, POD and CAT activities were 8. 13, 1.53 and
2. 47 times higher than that of control, respectively. For Lolium perenne, leaf MDA content decreased by 41.3% under the
treatment of 100 times complex microbial communities diluent inoculation, while POD, CAT and SOD activities increased
by 64.4% , 56.1% and 6.50 times respectively comparing with the control. The results also indicated that inoculation of
complex microbial communities decreased proline and soluble protein contents in the leaves and enhanced excised leaf water
retaining capacity. For Festuca arundinacea, with inoculation of 200 times complex microbial communities diluent, leaf
proline and soluble protein contents were 30. 1% and 78. 6% lower than those of the control. While for Lolium perenne,
leaf proline and soluble protein contents with treatment of 100 times complex microbial communities diluent decreased by
27.3% and 66.2% when compared with control. Excised leaf water retaining capacity of the two turfgrass cultivars with
inoculation of complex microbial communities was higher than that of the control, and reached the maximum at inoculation
of 200 times of complex microbial communities diluent for Festuca arundinacea and at inoculation of 100 times of complex
microbial communities diluent for Lolium perenne. These results suggest that complex microbial communities inoculation
could effectively alleviate the damage of drought stress in plants through regulating their own protective enzyme activities and
osmoregulation substance contents, and maintaining the normal physiological and metabolic function. This ability of complex
microbial communities in improving drought resistance of turfgrass provides a feasible approach to establish turf in arid and
semi-arid environment. This study also revealed the importance of selecting and cultivating different group of high efficient
complex microbial communities from MSWC for different turf species/cultivars in coping with the drought stress in arid and

semi-arid environment.

Key Words: drought stress; municipal solid waste compost; complex microbial communities; turfgrass; physio-

ecological characteristics

T RE SR 2 A S DR A ORI K B A ER RS IN 1 e A A I DR R T 1 7
A s A e T PR v B 3E N RE ), AR FE N AMIFSE B — D R S, BUZEYIRERS S 80% LA ERAE
W Sr AR SC AR A O AR MR SLAEAE AT LASR S AE ) B Dbt 1 , (e BEARL I A 1< XTI, AT 23 S JT AR ST
TN, BUFALE AT T KAl 26 AM BB AT 265838 LZE KORPT S r s e 38 45 AR
PN AR s AR 3 e AR i IE W T 50 25 PE R, Sl 0 00 ] A2 ik FORMR AR 1 AR Rk
B RERRD T YRR, IS TR T a1 R HF U W i s i T i e 2 (3
R IFTE TAEW B SR 500 R T I e R B, MU A 385 30 i A o 4R BBCRT ] 5 (ot 2 0 i), O
B TR AR RIS E R R DL ARGE

SRTTT A 355 I I s phy AR 5 A TR A L 1) 22 AU W R PR R[] 40 T S BT ML S w9 DA e
FALR B RE . HEAE P Rl My SR A S MERCA HIL SO R B A 0 18] A ELAE A5 22 o
RIS, JBUSCANAE AT SIS 790 X S A o Tl A 2 i Rt 0 1 A A R, A ol A 0 1 790 ) oz
FIHENE T2 (G SR R . Tvone S5 AKTHENE 4014 O REVE ZREMEBETT 00T, LIBITR A A ORI i 2 11
AR, HERCE A T 2B s SR e e mh )  HIC anel, 76 52 & BUE YRR I S B b, A G A B
Wy TR )Xo AL A A TR A B 18 532 W) S5 AR SC BT R AR

ARG LSRN A 0 T P A DR e 0 790 i 08 1 T8 A i Dol A 00 T, B T R AS ) 9 2 1) 5 B e W e
LR R PP AR AR p A P BT S0 AL B R T WEFEAS A1 B ) 525 T A W TR 7R 0 R 2 R g
o R BA SRR | F A Ot e R DT HEAC S R YR 4 i e S T R fe T R
PR A R A B AR

http ; //www. ecologica. cn



16 ] Zart A BIRENL A A R T S0 T R AR ) A A 2SR B R 4719

1 #R5FHE
1.1 EARAYT

D& 4 B RERHENEAE FFREL 10 ¢ B TICHE — MM, A 100 mL JCE /K FBEESERIR Y5 )5 , BU10
mL B2 IF TEEA 100 mL & R FIEN) =M, 76 28°C ,220 1/min FIEH R 3—5d, QWi KM e LG
BB R TR FE RS FE R BT , IR AR T4 B e 55 92 3 I, (B B e YR 7% , L% W Pl A KD, e s A B/
& AR FUE A K BT W B UEA T A0 . DB A i 2 ) 2 1) < Y5400 07 75 800 1000 Aty 0 2 AT P 0 e T 422 20 41
PSSR, 43 BIE 37°C 1 28°C ,220 v/min HYSRAF T 3SR, T 40 A LA 600 nm 1 560 nm T A OD {4
INABTR , 5555 0 (B R A A A, 2 TRTRR R A R 2
1.2 EAWMAYRIH

PRIRRBE % B 00 AR R 2R AT B IR P TR RS TR AR AR Y IO RS 75 3 B KRR . AR IR . O i A4
PHER K VeV ARAE RN , 28 T0TH — A D 4850 Bl AR ; @ E2Fh R 55 72 9 T, Al R 2E AT B 7 30°C
180r/min 1555 12 h 15 2IFh U, R B A RE R 7E 28 °C ,220 r/min 1537 48 h 15 2F0 11 ; @ 10% By Fil
TR R R RO P K57 48 h AR B A R, B A U W B R LR A B AT
1.3 B AWMAeE R H

R R R AL L5051, Z BRI 2R 40518 . O 2 W, 45 398 F [B) b5 KA K ok 43.54% , AR
TR R R haf, W8 R A 55% —65% H (8] fie K FF /K & (MFC) s @7 [A] ¥k B 19 52 A 02k 90 v 391 g
F L FE I T 5 Wi 2451 T s g AL B sX—— b B 1 R I R FERR R (CK) A0 BE 2 N AR B (CM, ) 5 b2
3 A 100 5 H B BB 7 (CM, ) A0 BE 4 A 200 55 B B B 77 (CM, ) s AR BE 5 A 300 475 B 1 7
(CM,) ;4bBE 6 fiNA 400 F5FH BRI (CM,) o
1.4 FHUEPEAE

P IR E AT LB s W) 2454 BA A2 B3 ( Lolium perenne L. ) i £-5F ( Festuca arundinacea L. ) A5 Hf
b, BEKF AR YRR N, BT R RV A e N [ - L BRAR R T . pHL 7. 44 10
&K 0.58 mL/g, AHLIE 4. 68% , 2R 0. 21% , A %W 22. 03 mg/kg, 25 45. 61g/kg, KL, HIFRAEY)
FRAR A BREEZ2 ), 58 2 mm 57, 7F 121°C F K 30 min, 2570, SCE0SR A 0007 e B R A 2 i B K B
14200 ¢, %5 0.4 ¢ BRI FREFEL I, BRG—E m A K, DR RREE IR A B K oIk B0, 485 TR
BRSO E PRI IR — 30, MR A KSR B 6—7 em B AN [RIHR BE A HERE &2 A A P R 71
Hefp CM 3d J5 , BT TR hE . £4038 3 RER  LRAER S AW G _ LT R 20—25°C M XHE
FER 30% —60% , GHRAE AN NI H IO, AbBE 40d 5 TR A FR PRGN AE
1.5 Wz dEts

SRAEREERAEIT R, AT LR S AR AR A I A2 il AR B o A0 I R PR M B R L ek T
(MDA) % 5 52 % A AR AR CL B2 BR k175 POD 35 4 52 R A @ B AR 395175 SOD I 14 U 52 R Fi NBT
200 CAT T PRI R FH M BE L) IR MR (& R D i G-250 Ye kbt

BRI R K T I E AR R TR FR A e AR 7 BN 25—30°C B TR AR T AR RS AT T
i 2—6 h, FEFRE K G A E a4 R KR,

RIKFE(% )= (E-KKIFH)/ BEFHx100%

PR BAIA T i TS SR 2 | R RS K, S AR R Rk s
1.6 FdEaHr

K H] Microsoft Excel 2003 1 SPSS 11. 5 44 #E4 740,
2 ZER551
2.1 FEREE

W < 38 TR o3 B | 75 5135 WA L/ T ELAR LU AR HAE KA TR % o B BT 15 I A B 2R SR AT 14T

http ; //www. ecologica. cn



4720 A E = 314

R T BEBETR 4 AT RIZ A 8 G5 T DR T R R IR G 57 4

ST 3 0 A 2 AR R R B TR A A A e (TR 1 RIIRT 2) 40 B T e A A3 e e s N BB R ) B
LB SRy X 5 R R P PRI B BB ok AR R AN [RIV B, FH T B FEAR A e, R 3% 1 T LU BT e
Wy BA T P R R ZE AT R L R TR R B B, — TR %) TR T4 A 2. 44 x10°—2. 47 x 10% Z (8], il 5 2 A FF 5
) 0D, R 0. 545  BERETR ) 0D fHM 0. 567,

0.8 - 08
s 06 Q.% 0.6 -

g‘ S

- 04 L ‘M 04

o %

R 02} Rozt

4 | | 1 J
0 I I I 0
0 10 20 30 0 10 ‘ 29 30 40
i} ] Time/h 5 ] Time/h
" e 2 EEENEK#EZE
E1 MEFAFENERKHLE
. . . Fig.2 Growth curve of Yeast
Fig.1 Growth curve of Bacillus subtilis
x1 MEVEFFAESHNEEH
Table 1 Bacterial colonies in microbial agent

gl THIEEL Colonies THIEEL Colonies oD 18
Microbial communities / ( number/mL) / ( number/10 mL) 0D value
W ELZEAIFT 1 Bacillus subtilis (2.47+0.03) x10° (2.47+0.03) x10'"° 0.5670. 001
FRZEH Actinomycetes (2.44+0.083) x10° (2.44+0.08)x10'"° -
BEEETE Yeast (2.45+0.07)x10° (2.45+0.07)x10" 0.545+0. 001
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Table 2 Effects of CM on protective enzyme activities of turfgrass under drought stress

EFEHR Indics
BB qb g MREFE R Indics

Turfgrass Treatments CAT {F1E CAT activity POD {fi P POD activity SOD {#&Hk SOD activity
/(mgH,0,/g " i Femin™ ) /( AA470/min-g ™ B ) /(U/g BFE)
¥ F. arundinacea CK 38.33+5.55¢ 1311. 11+81.84d 82.94+12. 11d
CM, 85.5620. 56hc 1733.33+34. 69h 259.32+10. 02bc
CM, 89.44x1.11ab 1916. 67+25. 46a 367.45+80.70b
CM, 94.17+0. 00a 2000.00£19.25a 674.02£52. 04a
CM, 78.33+0. 96cd 1655. 56+30. 93be 193.18+2.78cd
CM, 71.67+1.44d 1533.33241. 94c¢ 159.5829.15¢d
BT L. perenne CK 64.44+1.94e 1294, 4443, 39¢ 117.59+27.78e
CM, 88.89+1.82¢ 1738.89+24. 22hc 257.22+25.48d
CM, 100. 56+2. 00a 2127.78+58.79a 764.30£39. 94a
CM, 94.44+0.28b 1861.11+33.79b 638.32+12.38b
CM, 82.7820.56d 1644.44+20. 03¢ 563.78+32.17b
CM, 80.8320.48d 1494, 44255, 56d 410.50+18.21¢
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