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Effects of Actinomycetes on the Growth and Antioxidative
Characteristics of Perennial Ryegrass under Drought Stress
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Xi’an 710054, China;2 College of Science, Air Force Engineering University, Xi’an 710054, China)

Abstract;: We investigated the effects of actinomycetes on the growth and antioxidative characteristics of pe-
rennial ryegrass under drought stress, using soil inoculating actinomycetes agent and pot experiment. Re-
sults showed that: (1) actinomycetes-inoculated treatment significantly promoted the plant growth under
drought stress,of which root tiller number and root fresh weight were significantly increased by 35.00%
and 37. 47 % ,respectively (P<C0. 05) ; (2) the contents of total chlorophylls and carotenoid were significantly
increased by 12.02% and 10. 38% with actinomycetes-inoculated under drought stress; (3)the three main
antioxidative enzyme activities of SOD,POD and CAT were increased by 12.72% ,2. 38% and 24. 83% ,re-
spectively,while SOD and CAT activities showed significantly increased with actinomycetes inoculation.
These results indicated that actinomycetes-inoculated in drought soil improved the contents of total chloro-
phylls and carotenoid,enhanced the antioxidative characteristics of perennial ryegrass,and thus significant-
ly promoted the plant growth by increasing plant biomass.

Key words: drought stress;actinomycetes;perennial ryegrass;antioxidative characteristics

Y fm HE:2015-12-29; 8 A e 2 H #9:2016-02-26

ELWA - HEHRBFHE S ESIH (41230314) ; K12 E 15 o B 20E M A05 A AT H (IRTO811) 5 3 7 0 5 45 5 5 % B 7§ 25 i T /K
55 A AR TR b I i 4 (310829151146)

EER N - H B 1984—) Lo, iR w4k, FEMNF KT B L 5T . E-mail: shumiaocao@163. com

* WAEIEH « SO B8 1 AR S0, 322 A B XK SC 5 AR A 0ON 5 i BB 9Y . E-mail : wenkew @ chd. edu. en



752 odt O % il 36 &

LA B (Lolium perenne L) 2 AT
Bl —F B B2 08 ZE A, A KB A BE &2 Bk RS
WA 26, 2 B PP AR Y ROAF Rl g Ah, BRH P
ENE U BRI T B RSRE. E — F
At 4 T s N AR S RN AR )

TRETEAK M) EEFEHZ —, Z4E4E
B RO AR A3 T SR B HUBRE R LR R,
52 6 R B A ) I SR AR 6 A B R R g
TR RN . R 2 MK A B A O T A TR
ERWOCEEN WL G AR &M .
WA AEY) 2 T8 5 AT 7 AR K R B O SR
SEA P A R R AR 5] A SO ) BE I
Tk AR A o 3 B AR RS 2R SR A5 X AE ) 7 A R 1Y)
ELEAY . L, TR A AT T R R A
K& H R

IEAE R [ P A 2 2 G v PR B R
Tl Ay U7 326 o AR 2 R DRLR 43 2% A2 Y T Bk 4
PGB RAES SR R AR 48 2R R R AR By
T A ] 0, 205 - 48 — PP 3R 5% A& 4 B8 52 B g HH
BT B . M A KR PRAE A B (plant growth
promoting rhizobacteria, PGPR) # A}y & — Fh AE &
A BB BB 7T 23 W A A ) A K AR
Tns| W £ 1R o o 75 2R A5 ) BT AR R AR ) A s T A gk
SR 0 B 1S AL A )T AR A A S R AP i —
ST ICE W NP Fe,Zn % ; 14136 ) 7= 2k pik
ZR AW T R AT ) L 8 v B DR L 3 e AR ) AR
K sy = R DUERE S R N A
TR R R A B n] B R v Ho AR R = 2 E Il Al
BRI R SOD 3 #: . R KRR i+ MDA & &5 1
TR A N AR LT R I A A AR e R R
% FHUAALEE SOD.POD I PPO By 7 M A H 52
Bt R 6 B Ok G 7E 4y T OKOF
PN AR B R Y PR TS 2 B E o R A G S AR R
P18 7 TR R 4RV R BE ) B DR R 1 i TR A
(TR S L SR, BT S BB TR B
TET o X il 2 TR R 22 REAE 2 T BB OK SR AR
AR HEAE ] Kot B AL P R BF AR 2D

WL 2 S FEM A EREZ .
R B B T B AR P AR 3R L AR AL LT i AR
WA R T I S T T A R R B
PRAE B TR T AU B IR A 4. A5 A
FHAE R 256 R R — R 2k T X SR A R A T R
7K S5 T O R A R AR KRB AR AR v S e, DL
NIRRT BE AT B TR AT RAERM

i 5P 4 R 2 AR A

1 MR

1.1 # #

111 8 RAPKAKZXAKHEXS 30 cm £
X i 5 mm @ e i, K e Yl R IR A1 1
— e AT (GR D,

1.1.2 fEY  JLE Actl2 (% e i % [,
Streptomyces pactum) P I AR ME}F K 2 5 5 3
b 27 B S A ) B IR 5 A DA T D D
AR i A 35 R T AR R R TR T A B O RE B Y 1 AR
Z UIRE PR % B AT B A 2k Z R gt . AR
G AR AR T FH OB o I T Y [ S R e R ) Horh
R BN 4.6X10"° CFU « g '

A BRI T A 5 S AR F A BORBESE BT
TR 2.2 g 3 9020 . fEFPAE AT A 0. 5% Na-
ClO = i A3 10 min, HIZEW K ik .

1.2 #Z#FHAW

1.2.1 AR 505 RN pE b B, B4 40 B
2O9W 18 . Adk A K A R BB L [ T
432 X A S KR AR IR (106 ~30%6) 7,
1.2.2 i HA(HZ 23 eom, R E 21 cm) 2+
3 kg, MNEEALPRFE 1.5 g« kg ' i A AR T R
H5EH0RA G BB, RO T ) b B AD FE K
A3 o A K R RIAE 300, 4% A A B
FE A 50 5 PR JE T Ao FR 3 A KA G D TS XY R
PR Gr s Tl 05 LKD) I A R A g — R B
15 Bk o B 0% Bl ML S AR B OGO R R AR
22 C,HM 5~6 d M HHEEKEL N 102, MY Ik
BB R BB T A A, BN FEK 4 1 IR E 3000,
S R WM T R E L 30 d U R, WEGE A K
T

1.3 H#EYHRSIIERNE

13,1 &% WL TR T R
x1 TEEREBHER
Table 1  The basic physico-chemical properties of soil
F8 45 Index {8 Value
pH 6.77-0. 35
B Total N/(g » kg™ 1) 1.27+0.10
W Total P/(g+ kg™ 1) 0.4940.01
AP Total K/ (g« kg™ 1) 0.2440.01
A HLJE Organic matter/(g « kg™ 1) 14.57+0. 95
2@ Bulk density/(g « kg™ 1) 1.2140.02
k3R Water content/ % 20.56=+1.23
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Fig. 1 Effect of actinomycetes on the content of
photosynthetic pigments in perennial ryegrass

leaves under drought stress
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Table 2 Effect of actinomycetes on the growth of perennial ryegrass under drought stress

v SrBERL ARt 2 Lt o I
it 3R R , Tiller number Fresh root weight Hﬁm , Leaf number Fresh shoot
Treatment Root length/cm ) Plant height/cm . ,
per plant per pot/g per plant weight per pot/g
Xt B Control 5.4£0.2 2.0£0.1 16.2£0.95 16.3£1.1 5.6£0.5 16.17+£1.01
JNE Inoculation 6.27+0.15 2.7+0.1 22.27+1.76 21.0+1.4 7.4%0.6 20, 77+1.60
A etrl% 16. 11 35* 37,47~ 28.83* 32,14~ 28,45~

T e R (8O0 R 22 32 34 B ALK T (P<<0.05): T,

Note: * denotes significant difference between actinomycetes inoculation and uninoculated control at 0. 05 level; The same as below.
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