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WERETH R % D74, Actl2 A B IR 1 5
W5 23,28 CHEIR 100 r» min '5:55 7 d.
HUE AR IR 5 2 R TR A JC A0 M R BRI AL s 1
R LIRS .

AR KHEBE L EGRA T M
FREAE 1 om §i, #% 1.5 g« kg '"IHRME FIE
[m(N) : m(P,0;) : m(K,O)=15:15: 15], 3%
AT

b A 58 E U P 3 mm i .

1.2 7%

L.2.1 DERFEBRAAFHEAMNL WHRE
WO Tl FE R IR R TR 5 A Rk HR 1 4 (R
RAE.#A, 12 2 hy4 000 r » min ' .0 10
min, B35 K (5 F5 0 B WO B 43 B B 2 10,
10%.10° £ K5 4 11 60 AL/ 22 7 43 50l ik
M BV IR I 12 hy S 7K IR X B2 L 3= i 45
WGBSR ML IE4E L, /i JC R K IR g 4k
26 CHEFE.BAMBEEL 6 WL, &0 10 ki, H
o3 LA F & ZE R, & 12 h iF 8 1 ik, e
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BRI ik S e R TR RS R TR & P A
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HAKRE AT EREM. BMHaKE S48 T
BA AL 2. 17 A, AR AR
KR XEE=15 cm X 12 cm, 2% + & LR &
Y4 1 kg BAEHE 8 R/NE R AL P
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i B RRIR A BRI 1.000 g 3 3. AL 10 000
r e min” B AR TE W 4 B R XU ik
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SPSS 20. 0, ¥4 225 57 b 3 M4 55 >R | Duncan #1
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2 HEXRH2N

2.1 HEEEMNNMNEZHREEH
2.1.1 R¥FE5#HFEH KERMNELW
S, FHAE A E AT R AR R R N R
AR A R R R MR R,
f A N AR RE 10,20 mg B, /N K ZF SRR
A3 41.9% .31, 3% (P<C0. 05) . & ZE 15 %3y
$F 40. 0% (P<C0. 05) ;0 &K & A K7 30 mg B, &
ZERBEAL 31, 3% (P <C0. 05). & ZF 45 ¥ F& (%
40. 0% (P<C0.05) . Bk I2 HE W 1= Fh Ak 2R AIG
TR o, SR BUCWRR B 5 A T, Kk ZE R AR
30. 6% (P<C0. 05) 5 ¥ & W s B A5 504 K, X & 25
)0 a4V /N 5 %5 K 2548 BTG B 3 PR R i
P36 1 NZR 1wl A, FH AR 1R I3 B8 VO
EAAT W E RS N E RS . Hopo10 f5 R
107 A% s 6 W ol 4 il A b 5 5 O A 0k R 44
31. 8% il 21. 7% (P<C0. 05),
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Table 1 Wheat germination rate, germination index and seed activity in Petri dishes by
seed coating and soaking with the Streptomyces agent
KRR RFIRE Bl 1
Kb ¥ Germination percentage Germination index Seed activity
Treatment
&/ % Value ACK/ % MAE Value ACK/% l{&i/(mg+ g '« h™') Value ACK/%
T LR CK(0)  67.3+0.4 b — 45.8+19.1b — — —
Powder coating 10 95.540.1a 41.9 66.747.2a 40,0 - —
20 88.4+0.1a 31.3 66.7+7.2 a 40. 0 - —
30 46.2+0.2 b —31.3 29.1+19.1b —40.0 - —
TR 12 3 YRR ol CKOUK)  97.1%0.1a — 93.3+5.8 a — 127.240.6 b —
Extract soaking 5 67.440.1b  —30.6 60.0910.0a  —33.3 139.1=0. 2 ab 9.3
10 77.2+0.2 ab  —20.5 76.7+15.3 a —11.1 167.6+0.1 a 31.8
10? 83.3+0.1ab —14.2 73.3+5.8 a —22.2 154.8+1.0 a 21.7
10° 90.2+0.0 a —7.2 73.3+20.8 a —22.2 130.2+0.1 ab 2.4

TE DB B S P S+ b 227 5 R — b 07 20T [ 90 B0 5 AN Rl /NG S 8 38R Bl 22 5+

Note:Data are “mean standard deviation”

ence( P<C0. 05) ;the same below.

2.1.2 st EAMHFTHKRGHw T2 09TH,
R AL A RE B N i AR R A K
WEIED RN A R R, ALK A AR 10,
30 & 35 mg B, v B G B 43 S BE n 146. 205
174.2% F 129. 5% (P<C0. 05) ; 4K & Jy 4 ki
5~30 mg A, A Bk B ff T 5 4 0 R 3 i 85. 2%
~144. 1% (P<C0. 05) , # R &f fi 5 3 fm 200 %6 ~
300 % (P<C0. 05) ;{1 4 &b BE X} Bk 155 K 1 0 8
Wi, bR AT S BTG - M A %o TR R A v

F

ik 2 K (P<<0. 05) s A

. For each treatment,different lowercase letters in the same column indicate significant differ-

TRy o W B B - S 1 A ) 45 22 b 52 2k TR 3RS i) s
1 TR RS TR A VE R L AT LA VR 1Y) s e TR R R HE

PR RN SR /N A K s, D 3
1 TR R W XN A AEE .

PN 2 AT 7R 3 R R A AR A VIR

3B /N MR R L TR A PR A T AR
%@iﬁﬁi%%ﬁitﬂﬁﬁ%o Horr BB 10 A8
JNZE BRI TR A X BE 4y B BE 29, 200,
27.6% (P<C0.05) . i B¢ 100 5, 4 A s fof i =

7
2 HEEHMMFERRABREMOEVIE N ZEYZHERN=
Table 2 The growth parameters of wheat in sand pots by seed coating and soaking with the Streptomyces agent
i % B 5 i AR S ST R 2R 6 5

b 3 Seedling emergence rate Plant height Leave area Total fresh mass Root fresh mass

Treatment WG eggy Wem oy WIUme oy W oy W ey,
alue Value Value Value Value

WAL A (O) CK(0)  25.340.0a — 40.140.0 a — 169.640.1 b — 2.740.1b — 0.540.03 b —
Coating 5 25.1+0.1a 0.1 41.8+1.1 a 4.2 267.7429.2b 57.8 5.045.0a 85.2 1.5+0.5a  200.0
10 13.240.1a —47.8 46.74+0.1a  16.5 422.6+0.0a 149.2  5.440.0a 100.0 1.640.03a 220.0
20 38.240.2a 51.0 44,84+5.7a  11.7 306.5+68.7ab 80.7 5.9+3.9a 1185 1.7+0.6a  240.0
30 13.140.0a —48.2 45.74+0.1a  14.0 465.0+0.1a 174.2  6.740.0a 144.1 2.040.9a  300.0
35 32.540.3a 28.5 43.749.7 a 9.0 389.2420.6 a 129.5  3.440.3b 259 0.8+0.0b 60.0

BF(S) CK(0)  29.3%0.1b - 35.3+7.6 b - 306.8+15.8 b - 4.14+0.8 b - 1.2+0.4 b -
Soaking 5 19.64+0.1c¢ —35.2 36.140.0ab 2.3 229.4+0.1b —25.2  4.6+0.0ab 12.2 1.340.0 ab 8.3
10 26.340.2 be—10.2 45.6+5.0a  29.2 391.4+16.1a 27.6 4.4%3.5ab 7.3 1.4%1.1ab  16.7
102 54.34+0.3a  85.3 42.2+1.4ab 19.5 300.9452.9b —1.9  5.242.0a  26.8 1.5+£0.7a 25.0
103 42.240.1a  44.0 43.1+4.4ab 22,1 313.1+485.9ab 2.0  4.8+0.2ab 17.1 1.4+0.1ab  16.7
104 59.74+0.2a 103.8 39.34+4.5ab 11.3 280.4+41.3b —8.6  4.1+£0.2ab 0.0 1.3%+0.2ab 8.3

c+ S CK(0) 29.4+0.1b — 44.8+7.6 a — 306.8+15.8 a — 3.740.8 b — 1.1+£0.3 b —
54+5  13.240.1b —55.1 44.74+0.1a —0.2 302.0+0.1a —1.6 4.1F1.5ab 10.8 1.240.2 ab 9.0
10+10  55.6+0.1a 89.1 39.243.9a —12.5 252.3467.0a —17.8  6.1%=4.0a  64.9 1.6+0.8a 45.5
102420 38.740.1ab 31.6 40.5+5.4a —9.6 300.5+85.8a —2.1 5.1+1.5a 37.8 1.3%0.6ab  18.2
103430 25.240.1 ab—14.3 44.84+1.0 a 0.0 313.8429.3a 2.3 4.8+1.2ab 29.7 1.5+0.6a 36. 4
104435 42.440.2 ab 44.2 43.946.2a —2.0 331.9+116.9a 8.2 4.1+0.6ab 10.8 1.2+0.1ab 9.0
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TR FR g 5 o Akt R 43 S B2 R 26. 800 [ 25. 0%
(P<C0.05), M BEMEECH 10 ~10" B, /N
T RA N IR R 44, 0% ~103. 8% (P<C0.05)

MNFR 2 RN, BB A RN R I TR R R A Ak
/N P B AR S B AL A R SR FROR R X
22 A R R B B T o MR R G T R A
AR HEVE T . 0 10+ 10 Kb 38 %5 %k BB M 1 S8 1 0
89.1% (P<C0.05),10+10 F1 10* 420 4b P iy 4
i S B I T 64. 9% 37. 8% (P<C0. 05)
10410 F1 10° + 30 4b B () AR 2R fef Jo7 1 45 X HR 43
SN 45. 5% F1 36. 4% (P<<0.05),

Feic e 2 o 3 Fpopp 1 4 B 2CAT 0, TR R P
TR A K R /N MR R Bk L T RRURD A 4 Y
A& HE AR FH B S, 35 b Ak BRI R T R R
EEENOKERRMARE T, B+ IinExE
A Ab B R K 2R 5 AR R A KA B

IFR 3 BRI AT ROR 0 A R R I DR
AR /N P A Rk TR AR R B
FIAR 2R 6 [T £ 14 00 1 25 5 ) . ANHE AL AR o oAy B A
20 mg B, ZNZE I R T R BRI i 25, 3 %6 (P<<
0.05), il FALA & 5 & I U8 vROM B E s A -4
A = T T R i b T b 2 4R e AR AR B BT AL G A
FE 107 + 20 B9 Kk 5 B X IR B m 21, 3% (P <

0.05),5+5 K& 10+10 4bFH ., H & & i 5 43 5 55
X BRI i 100. 0% B 66. 7% (P<<0. 05),10" +35
Aab A A g R I TR A o BE A3 ) 14, 8 Y0 A
48.1% (P<<0.05),

bk 2 53 3 45 Rl [ 78 B3 AT |
WA AR B b 8% 2%, W] AR 5 - 8 i AR XS b
-3 T B B TR A ke 2 T A O T 0 B A [
JETCRAA 5, 5 1 R A Wy oxk P 3 T b
W PERA G, 35T DL BerE 1 3 i 44
X TR T A W i P W o A A WY S - g £ R A
A PRl FEAE Z5 A TR M B H: A W R /N2 R KT
SR 0 A% 1 T A2 3 T ), L5 S AT DT oA Y
2T A S HL 32 B TR S AL ] 25 4 X /N A2 i
TP EE R, I AE KR, S SRR
R A AR AR .
2.1.3 st EBERFEAGHw NFEAAHLE
L 1 R R A0 A TR 3 R VA R TG A A A T U AT
Bl fg e/ NE R RIWE ). Horp b R e A
AR 5 mg A FEAR R UE IS 62, TN (P <
0.05,10° B MR R iE i m 44. 8% (P<
0.05), LH b B A R RE A —E
POHE AR R 8 B 5 25 K 5 10" A5 7 R i il
MATE 1485 19. 6% (P<<0.05), BFmwAE
B AL BT /N AR R G T AN 3

®I3 HEEMMTERRLABREMLELENEZEYFZERN=5)

Table 3 The growth parameters of wheat in soil pots by seed coating and soaking with the Streptomyces agent
R 5 i A S AR R e
b3 Seedling emergence rate Plant height Leave area Total {resh mass Root fresh mass
Treatment W% gy WUem oy W ey Wi ey WUE oy
alue Value Value Value Value

A C CK(0) 79.140.1a - 41.4+2.6 a — 213.44+13.4 b — 1.9+0.3 a — 0.140.1a —
Coating 5 81.240.1a 2.7  43.4+2.8a 4.8 238.6+22.0ab 11.8 2.3+0.5a 21.1 0.140.1a 0.0
10 75.440.1a —4.7 45.542.0a 9.9 224.7482.0ab 5.3 2.04£0.5a 5.3 0.240.1a  50.0

20 88.0+0.0a  11.3 43.1+2.3 a 4.1 267.546.7a  25.3 2.320.3a 21.1 0.1£0.0a 0.0

30 84.340.1a 6.6 41.745.7 a 0.7 215.1+74.9ab 0.8 1.8+40.2a —5.3 0.1+0.0a 0.0

35 88.240.1a  11.5 43.3+2.0a 4.6 252.8430.7ab 18.5 2.14+0.4a 10.5 0.14+0.1a 0.0

B S CK(0) 77.140.1 ab — 37.8%2.8 a — 221.6430.4 a — 2.640.4 a — 0.340.1 ab —
Soaking 5 50.2 £0.2b —34.9 43.3%3.7a 14.6  263.6+42.5a 19.0  2.6+0.3a 0.0 0.240.0b —33.3
10 84.2 £ 0.2a 9.2 41.544.0 a 9.8  266.9446.6a 20.5 2.4+0.4a —7.7 0.240.0b —33.3

102 84.340.2a 9.3 43.744.2 a 15.6  212.5+73.6a —4.1 2.840.2a 7.7 0.440.1a  33.3

103 96.5 +£0.1a 25.2 43.242.4 a 14.3  253.9420.8a 14.6 2.94+0.2a 11.5 0.340.0a 0.0

101 88.1+0.0a 14.3 10.8+2.3 a 7.9  211.5445.5a —4.6 2.940.2a 11.5 0.440.0a  33.3

Cc+s CK(0) 80.2+0.1a — 37.84+2.8 ¢ — 221.6+30.4 b - 2.240.4 a — 0.34+0.1b —
5+5  67.340.2a —16.1 41.740.8bc  10.3 263.4+31.3ab 18.9  2.440.2a 9.1 0.6+0.5a 100.0

10+10 63.240.1a —21.2 39.943.4 be 5.6  210.4461.0b —5.0 2.6+0.7a 18.2  0.540.0a  66.7

102420 75.54+0.1a —5.9  45.94+2.9a 21.4  259.2428.9ab 17.0  2.64+0.2a 18.2 0.440.1ab  33.3

103+30 80.2+0.1a 0.0  42.1%1.8abc 11.3 257.543.6ab 16.2  2.240.5a 0.0  0.440.0ab  33.3
104 +35 84.240.2a 5.0 43.441.9ab  14.8 328.1£63.6a 48.1 2.2+0.4a 0.0 0.240.0b —33.3
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Table 4 Root activity of wheat in sand and soil pots by seed coating and soaking with the Streptomyces agent
W% Sand culture + 3% Soil culture
Tre%lir%em mg(ﬁjl%éétmfct'wgl;yl ho ACK/% Tre%fr%em *E/%Yﬁjlj{éé?fct-ivgi; hh ACK/%
RO CK(0) 150.3+2.2 b - RO CK(0) 205.549.9 a —
Coating 5 244.54+1.3 a 62.7 Coating 5 211.8418.5 a 3.7
10 151.5£31.0b 0.8 10 203.5+13.6 a —1.0
20 238.14+39.5 ab 58.5 20 150.8+27.9 a —26.6
30 208.2427.7 ab 38.5 30 196.9+12.9 a —4.2
35 145.5+£8.9 b —3.2 35 197.0+10.9 a —4.1
RS CK 166.8+20.0 b - BACS) CK(0) 179.6+17.2 b -
Soaking 10 202.4428.9 ab 21.3 Soaking 5 169. 4+19.6 b —5.7
102 241.5+43.8 a 44,8 10 177.3+7.3 b —1.3
10° 195.2+41.9 ab 17.0 102 180.6+14.0 b 0.6
10* 211.1422.3 ab 26. 6 10° 185.6+13.7b 3.3
— — — 104 214.8415.4 a 19.6
C+ S CK(0) 179.6+17.2 ab —
5+5 197.6+6.2 ab 10.0
10+10 151.5+32.1 ab —15.7
204102 123.3+10.6 b —31.3
30+10° 205.4420.9 ab 14.3
35+10* 223.5 £11.4 a 24.4

2.2 #ERMNMNEZFERERRIFEENZIE

Pk E % 5 8 POD,PPO f PAL
WEHERR .

POD i 3% ¥« 1 3% 5 w0, 3Ry Fh 7~ 60K S
K EEUEWOR BT /N2 nk i POD il 36 A 835 52
M+ 858 b, BR A A i R R 20 mg b A,
HABHRB T T A AL 38 POD i 1 P 480 % IR 4R 55
46.7%~70.0% (P<C0.05); & B U% W2 Fh M 12
Folt 40 4% 52 45 4k B X POD i 5 1 1 5% i 2 R &
. Rt WA TR X /NE 1 POD
it 355 P A AT 40 0 4 CRL A kL 10 mg BRAM)
Horp A A i R 30 mg 4b B POD [ifg 1 1 45 %t
HR A 38. 9% (P<C0. 05) , # % 10° 10" f5% o 40
i 2 1% 0 R b A B POD il 355 M 48 %o 1 43 531 B
{5 28. 1% .52. 2% (P<<0. 05),

PPO R &P . 3R 5 7T 0, B A A0 A Ak 38 %
/NZZ e PPO B & R () 52 i R K =i 5. +
Bk g b AR A /NE i R PPO RIS E A 4
AR e A A DU A R R . A R R
5 mg Kb HRAE /N 0 PPO 6 P 45 % R
52.5% (P<C0.05) ,fufK & A7 35 mg i, /N2 i
Ji PPO il 1 4 B 6 BB AR 24. 626 (P<C0. 05),

WHHR K b, B AKX PPO g6 VA 3 ) 4
AL B AR 5 mg A F /N Z 1F B PPO il i
PEEE T BB AR 25. 3% (P<C0.05), JC4I i & 1% g
Wi i S B A I A 52 A A BT PPO il 17 1 1
yMTES AR

PAL R 6« 32 5 ib 35 F £ 15 45 R ]
A TR Bl AL AW /N i i PAL B G
g, (A LR m D, B+ UK E G aT
BF RSN 7 PAL BG4, Hrb,5+5.10+
10 1 204107 43 I4H PAL il 36 2 55 24. 226,
20. 2% F1 24. 2% (P<C0. 05) , &5 74 & T U8 W 12
Rl /A2 i B PAL il 6 M IR0t % 1 0 9%
PAL F %M 00 W 2 PEsg i, 40 5 A% 5 J8 W 1 /)N
Fnf B PAL il 1% PERR S 34. 3% (P<<0.05),

INAZ I MDA 57 B JR Ve B2 < fh 35 5 AT,
T PR B 170 TIC 4 B A R 0 R T 2 R AR N A2
R MDA B8 IR e B . 107 ~ 10" £ JC 40 Ml &
PR I VR i i, AT (S D 8% /N2 i e MDA JiT & B 7R
e AR 34, 0% ~40. 2% (P<0.05), WAl T
LA SR Bl A+ = R4 A A A A XS N
MDA J5i & 8 /R e 2 34 JC 8. 34 5
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Table S The induced resistance of wheat in sand and soil pots by seed coating and soaking with the Streptomyces agent
POD PPO PAL MDA
e Wi/ ] W/ ] W/ ] i/ ]
(mgeg ! +min1) ACK/% (Usg ! emin 1) ACK/¥% (Ue+g ! +min- 1) ACK/% (mmol + g~ 1)  ACK/%
Value Value Value Value
#b 3% Sand culture
AR (C) CK(0) 1.8+0.3 a — 17.0+1.4 a - 12.0+1.2 ab 25.642.2 ab -
Coating 5 1.640.3ab  —11.1 12.743.0b  —25.3  12.040.7 ab 0.0  23.8+£7.5ab  —7.0
10 1.940.2 a 5.6 16.54+2.6 ab —2.9 13.1+1.3 a 9.2 30.6+5.7 a 19.5
20 1.340.3 ab —27.8 15.642.0 ab —8.2 13.442.0a 1.7 33.1£6.4 a 29.3
30 1.140.3 b —38.9 14.44+1.1 ab —15.3 13.24+1.6 a 10.0 26.9743.2 ab 5.1
35 1.74+0.4 a —5.6 16.6+2.3 a —2.4 10.040.6 b —16.7 19.440.9 b —24.2
B CK(0) 3.240.6 a — 15.140.6 a - 15.742.2 a — 35.6+411.2 a —
Soaking 10 4.140.6 a 28.1 15.1+1.5 a 0.0 15.742.0 a 0.0 27.6+5.2ab  —22.5
102 3.340.2 a 3.1 18.4+1.7 a 21.9 15.2+4.8 a —3.2 22.6+1.9b —36.5
103 2.340.6 b —28.1 16.54+4.4 a 9.3 13.1+1.7 a —16.6 21.944.0b —40.2
104 2.040.4 b —52.2 15.6+1.7 a 2.6 12.540.1a —20.4 23.543.1b —34.0
+ 1% Soil pots

AR (C) CK(0) 3.0+1.0 ¢ — 24.444.2 b - 11.24+1.22 a 21.8+1.2 a -
Coating 5 1.440.4 ab 16.7 37.242.1a 52.5 12.240.93 a 8.9 22.940.8 a 5.0
10 1.840.2 ab 60.0 27.6+1.7b 13.1 13.140.72 a 17.0 26.6+1.3 a 22.0

20 3.740.8 be 23.3 26.844.8 b 9.8 10.741.02 a —4.5 22.842.1a 1.6

30 5.140.9 a 70.0 25.241.2 b 3.3 13.0+1.28 a 16.1 22.943.1a 5.0

35 5.040.2 ab 66. 7 18.440.7 a —24.6 12.24+1.51 a 8.9 26.0+6.2 a 19.3

B CK(0) 6.10.4 ab — 30.444.2 a — 9.940.2 a 18.54+1.3 a —
Soaking 5 5.940.3b  —3.3 33.61.7 a 10.5 6.542.3b  —34.3 23.443.3a  26.5
10 6.040.6 ab —1.6 34.4+1.8 a 13.2 12.1+1.2 a 22.2 20.5+1.8 a 10.8

102 6.140.2 ab 0.0 32.443.4 a 6.6 12.540.3 a 26.3 21.943.4 a 18.4

103 6.24-0.3 ab 3.3 37.241.2 a 22.4 12.0+2.0 a 21.2 19.943.4 a 7.6

104 7.6+1.7a 24.6 31.6+14.0 a 3.9 11.14+2.6 a 12.1 22.542.5a 21.6

C+s CK(0) 6.140.4 ab — 30.444.2 ab — 9.940.2 ¢ 18.54+1.3 a 0.0
545 6.542.7 ab 6.6 35.6418.4 a 17.1 12.340.8 a 24.2 23.545.9 a 27.0

10+10 1.040.4 b —34.4 25.6+3.0ab —15.8 11.94+1.9 ab 20. 2 21.3+7.1a 15.1

204102 6.641.0 ab 8.2 20.1£2.6 b —33.9 12.340.6 a 24.2 22.842.2a 23.2

304103 7.840.9 a 27.9 22.942.2ab  —24.7 11.141. 0 abe 12.1 19.44+4.6 a 4.9

354104 5.942.1 ab —3.3 22.04+1.4ab —27.6 10.140. 3 be 2.0 20.4%+0.6 a 10.3

3 Wb FFh A B Tl ik A A2 2B A 2% T b 8%, mT
v

AP A0 T B A A A T il A R
FI 5406 5 B T Ak BHR /N 22 4y Rk R AR AR A
PR AR AT 7 B A7 A [ A 2 4 vy o 25 0 i i
AR A AR A W, BRZE AN B O R B e
HER T e E RO R AR A Y. B
AEUOTBIE Y e T A T AR 0 2 I TCVR AR U At
AR R EE R A N T A AN

AT e B - FH % e 4 B T 5 26 1) PR B R
I S A5 B R AT /N2 ol A A B3R ol Ak B AE
T ELHRSE T B RE P /N A R ZE R R ARG TE
FR B A i o BRI TR e g 4 o
b A AR 3 LT A RS B e S e AR A L 1
A T 71 r A7 A G T IR AT ) i A T
PERL Y o B BG83 A Ak B D7 AT
AN /NZE AR R T RRORI AR W) e ) e 4
FR AP A T R R, 8

il 55 - M A Xof - 2% 18 B TRDR v A I Y
W o i1 i I 35K T B - M B A 0 ok A1 1) vl 4 o e
PRS2 M A DG . A A IR o Ak 38 1 A FH A 2
225 T e RO R AL A I RS BE A B
TR PR A W 5 A0 T T T A A T D
HOE A WG PEACH ™ W, 1 Al e [ AR TR A
o,

R ZR 36 g AT s AR 2R AR T 20 1) 8 55 A AR 3R
W fig . MR KT HE 2R AR KR
YEG = AHIEgE K B, 3 A B A R
ot~ AR b b B A 68 4 8 /N 22 (AR AR TR D
T 52 M) AR 2R 0 38 5% 43 oK A3 i e i fig

A W) 7 A U T S AR i AR I B IA 1Y
FEAE Z — . Y5 S P S B A
T PR 4 v S5 B A B 0E I T R 5 B Ik S OE A
S R W R AR OR TN A R
(PAL) i &AL Y B (POD) | £ i & AL il (PPO) ,

B/
2

B/
2
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PAL {6 R P9 & R B 2 L J5 7 A I RE IR fie 284
b0 A S5 R S OB TR 40 R A L 80 A RS o
TE— € W9 4 38 [ v BE Ok H i — 20 ) Hofe
EPOD A PPO [n] & E AL B , REAE AL R 4 1A
DA T3 285 ) SR O T 3 T 400 0 9 it A 2R L I ol
5 JEL TR R R A i B R 4T 4k R O fi B TS PED
MDA 1y B Rg i 8 A0 A 09 B 267 W, 2 g
i A AR R AR AR A R P R
B,

AR LR AT EEHERBEAK
FAUAK + e e W= T Ach B AT S S 4R R N
POD.PPO K PAL {f ¥, %F MDA JG g 2 5% i ,
TR AR I BN T P . 2 T
ANZE BT A T 1 G SRR Ry — 20 B
F. TN PR R L TR AC B R IR i Ak
] i FRAR /N2 0t i PODLPPO {if ¥, 1] BB 5
055 25 1 TG A 48 J A W B T 2 L B R oA A
YyIE TR B B i S BUNAE M 5 S Bl T
BEARS , FLTE 40 I R i ANV A8 . AERD B 25 X/
22 W i 5 W I P O A R A G S R SRR
PR A AE R 55 » T g 55 A 58 5 A X 1 7] v 4 A T
P00 T 114 TR B 1 22 2 T AT AT P A Tk R R AR
S5 v T e 1A 08z B 11 5 2R 355 3 300 M ) o vk
JE b ven o A B A0 ok B A OG

4 H%®

R B 2 TR 0 /N 22 AT B i A2 A AR L OF
REBE R /N2 D95 P . % e o g T A 1 IR
kT T I O EAT /N R AR R R R R T
B 7 3 AL AR B B BT 4 I BRI i /N A2
RZF P R AR e AR R AR K A
Ha 0, I g N i A PODLPPO & PAL i S i
6 VE S AR /N 22 i 7 A i o 56 56 o 4 Ak R
(B AL A B ded K EE IR Rl AR Ao e i N A K
E S PR A IR T . RR R A A AR
R AR AR LR T R GRS
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Effects of Two Streptomyces Strains on Growth and
Induced Resistance of Wheat Seedlings

LIU Yutao,ZHANG Kai, MA Junni, LAI Hangxian and XUE Quanhong

(College of Resources and Environment, Northwest A&.F University, Yangling Shaanxi 712100, China)

Abstract In this study,the effects of two Streptomyces strains,S. roche D74 and S. partum Actl2,on
growth promotion and induced resistance in wheat were examined.,in order to provide evidence for the
application of streptomycete agents in wheat production. A mixed agent of the two test strains(1 : 1
mass ratio) was applied at different rates and using different methods in petri dish germination, sand
pot,and soil pot experiments. The germination rate,germination index,seed vigor, seedling growth pa-
rameters and induced resistance indices of wheat were analyzed. The results showed that(i) the mixed
Streptomyces agent significantly promoted the growth of wheat. Compared with the control, the treat-
ment of seed coating at 10 mg/per grain increased the germination rate by 41. 9% ,the germination in-
dex by 40. 0% ,the leaf area by 149. 2% ,the total fresh mass of the plant by 100 % ,and the fresh mass
of roots by 220. 0% (P<C0. 05 for all). The seed vigor increased by 31. 8% in the treatment of seed
soaking in 10-fold-diluted extract, while larger increase(62. 7%) occurred in the root activity in the
treatment of coating at 5 mg/per grain compared with the control (P <C0. 05 for both). The plant
height and leaf area of wheat seedlings showed similar increases(29. 2% and 27. 6% , respectively) in
the treatment of seed soaking in 10-fold-diluted fermentation filtrate,and the emergence rate of seed-
lings increased by 44. 0% —103. 8% in the treatment of seed soaking in the 1072 —10~* dilutions of
fermentation filtrate(P<C0. 05 for all). (ii) The mixed Streptomyces agent markedly improved induced
resistance in wheat. Leaf POD activity increased by 46. 7% —70. 0% in the treatments of seed coating
and soaking at appropriate rates,while 52. 5% increase occurred in leaf PPO activity in the treatment
of seed coating at 5 mg per grain compared with the control(P<C0. 05 for both). However,a decrease
of 34.0% —40. 2% was found in leaf MDA content in the treatment of seed soaking in the 1072 —10""
dilutions of fermentation filtrate compared with the control(P<C0. 05). Therefore,a mixture/combina-
tion of S. roche D74 and S. partum Actl2 has significant effects in promoting seedling growth and in-
creasing induced resistance in wheat.

Key words Streptomyces; Growth promotion; Induced resistance; Wheat
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