154 GRASSLAND AND TURF (2024)

Vol. 44 No. 4

THETEE A E I & & E X k= & 5F
e EKF N

FER, ¥, KRE, FHE,HZE
CH Al 2 Bl 2 B , B0l A 25 R e R TR S, HE 4 Bl TR S0, b B

AP HRFEE A R T L HOR 22N

730070)

HBWE(BWN] AT HREAZTRESD I MmF LR ERANGHAREZ A F ] B RERE P #H
EAFTREDAMELLRARN ARXRTANNZAFFARRFTRELELRGDHURERIME,
Flatdid X F XA AA RN RES T AL G LRGP a (SR REBAN A B ETLE RS
B T2, T3, TAERMES A A 2.0%,1.5%,0. 5%, PEAZTRADHMLAEMELL 0% B X R R4F,
H A RCE R HOE 3. 73X 10°~4. 70X 10°cfu/mL,pH/E A~ T 8. 31~8. 45, X F X &, L 412 A i 7|
R EEFFTFHORTEAZEZINHERN , AR EALTREGME A TE M ZIPHAER MR T RR
EFRRBTRI2. Y HBE—RREBTRERGHTAF R AFH A FRBAFEN IR
TR A W3EMBEL00B/E L FHERS,AH72.50%, 8 CKREFA T 61. 110 [ # ] 1L £ B A TRt %
EHBRK BRG M RHp L TADS(HERTE), AP AR ETLEFREGM T2HEH A W2

EMFEI0EH N T A ZT (S ER T E)REARKT , AR EALFT RSN TINEH A W3 EHH

1004& B 2t B A 4 & (8 Fhe F & )03k & R ®IF
KB A AORAEABA ;P HRBALTRSY R E WA
X E RS :1009-5500(2024)04-0154-10

FESEKS:S512 XEiREML:A
DOI: 10. 13817/j. enki. cyycp. 2024. 04. 017

AT AF R, B A A IE i T R LB
A A R R A T ST S T R AR AR A A
PR — Z B () R, ™ B ol W A B T AR ™ i Jo o 2 4
RN BB BEE N LR IRA
FHAMCAE W NE ek s Ay 2 AR ok B M A 25 1 7 O vk
AR B Al A T A D Bl A 0 HE et Y 2 2R oy, FEPEBE
T2 VE WO W SRS 7 B R B B A ISR
7l PR R RE A R R AR 7 RIS B AN Wt O, A2 e A TR
FRFR L AT 80 R DR A T AELAE 552 P v A R AT 3 LA

Y B #A :2022-11-17; f& B B #§:2023-03-28

E & FB M A AR K R (CARS-34) 5 [F 5 4
Fr 2 7l A A (CARS-8)

EERE A A TR(1997-) , 55, HO Ble 79 A, At 0 52 A=
Email:2397722599@qq. com

I FVEH o E-mail: yaotuo@gsau. edu. cn

P RE A 25— 2% 3 £b  FUAE Ak AN AR, 32 2 TR 2
FE T8 R AN AR 2 7, 44 T A58 e 5 BsF ) 8100 A oK
AT, S AL AT 1Y e 3 . kiR R
£ VAR 2B RB T, 1 5 T R e R Y R
fiff DR 1y )

iR TR A KR T LA DY)
BT, B S 5 YRR A B C R A S
X AR N L &SI P O R (R PiE sk /R
ANTF . A WG R B, 3 H A R T F O A i A
KA REA {2 2E 7R FH ), Co® " A UG #F 2E 94T 1 1)
BEFE Fet T i ik m] R ) 398 v TR AR 2 A
HY OB E AR IAA G, AR FEEmEy A
U P BORLE . e A AR SORE B 9T & B T
A AR R I Ca Mg 55 h it T 3, v) B 35 48 7
AE LRI . 1 i VRS R B R T R
Fe’' .Cu”" . Zn*" \Mn*' B 5 X Z A 28 F AT W B A



At AW

O 5 B 2024 4F 155

B3G5 KRB R . 2T, X P R TR 5 R
AT IE Y DA — T B L TR AR Oy S o
Fr F 5 2 5 AR AR TR AR R BB R A R B R
Jit AR, R B T IR A WA S AR W TS
0 BF 5 A /b, AR A TR R 0 5 e i b A D A R
— 5T

HMe Az (Avena sativa) JE R AP —4E 4 FEAAEY) , W]
KR e, A B R B SR (B Rl R A AR
AU TR IR E R B T SR A A
K& G o B ik 5 32 S0 P 35 e i i T AR E 4
B e BT AR MR B i B e AR R B
L A AIE FHE 27 40 1 B4 35 43 R i 8 K SR e i 2 U )
A K IRl . AR 9 R R A R B A A A
8 W IR R TR IR AW KR A RR A
PR v A A= T AR B R e ) BRI S R T R R
B Wy Ak B 1 TR R T A 22 R W R R 4l i AR K
M), LA 3B Sy 52 B g FH R 6 b | Bl a DT 3R Rl S v

PRS2 48 T [R) IO fif Bk 52 G (08 A ) T30 P 2K
RN, R 5 I AT e N ] R 1 A ke S8 g

1 #RFTTE

1.1 ##l
1.1.1 XA A R b B Al K2z sl 2

bt e b 0 A ) S 6 3 S it 200 Sy CY T EER 2 4
88 (Bacillus mycoides) , CY 3 4t B 2F f#F 58 ( Bacillus
subtilis) , CM1 7= # i 8. jfd B (Pseudomonas synxan-
tha) o

L1.2 #hakandy ka2 ol B 35 (Longyan
No. 3) 1 H R AMr R ol 27 e S it

113 k3 Ak LBWIARFRE(g/L)  E Ak
10 g, BEREMY 5 g, @ AL BN 10 g, pH{H 7. 0,121 CKE
30 min,

1.1.4 BEAPHELEFAS
Yoy B S (R 1)

fLlrh R UK RS

®1 #HPRHEBTERSSE

Table 1 Contents of trace elements in the test
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Table 2 Medium and trace element mixture add concentration gradient setting
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Table 3 The treatment method of compound bacterial agent

in oat germination test
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Fig. 1 Screening the optimum addition amount of different mixtures of medium and trace elements
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Fig.2 The growth curve of the strain in the bacterial agent
after adding the mixture of medium and trace elements

S e ARl R T B A R A5 TR N A RO T R
SR E(P>0.05), H 4 W7 19 pH ¥ 28 sl o
5 FAHIEG W8 Z1 9 pH T 1 2 (P<<0. 05) (8 4)
2.3 SAEARMARETRRGYMBREHLN
210

B F W2, W3 1 Z1 43 56 #6810 7% .10 7%
100 %5 F1 10 4% b BT e 22 b ¥ & 25 32 10 35 34 i (P<<
0.05). S5 FAM, &b i s RIREGYE 0
Z1 W2 W4 B RBEB K, R FREH R T m 5
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Table 4 Effects of medium and trace element mixtures on
effective viable count and pH of compound growth

promoting agent

- A RO e
(X 10°cfu/mlL.)

F 4.70+2.31° 8.32+0.05
W2 3.75+3.18" 8.31+0.04"
W3 3.734+1.45° 8.31+0.03"
W4 4.70+2.52° 8.34+0.01"
71 4.30+£5.03" 8.4540. 02"

T B F BN [ NG B R 0R 28 7 B 3 (P<<0.05):F
R, T &AL
5 JG R I b, B 2EH K 72.50% . S5 F AL, W3
i B 10 A% A1 100 £%5 , Z1 56 B 10 £i% %) e 22 b 1 & 2F 34
A THE A b 3800 BRI T e 22 B 7 R 2
(P>0.05).

5T U 5 CK A H, R B 1 00
A TR E AR BCH A W MR (P<<0.05) L F
W2 W3 M Z1 53 56 # B 10 6% .10 £% . 100 4% F1 10 £%
b 3T RJ G B 0 e A2 b R 2R B (P<<0. 05) ,
e TE R W3 b B AR R A, & AR BT 3k 40.19% .
Y5 FME, RAF BT, W2 W3, W4 Xt 4 & 28 48 %
H A E R % F A 2 50 3% Jn 1 31.86% .
34.77%.29.61% ,Z1 WIREAIR T & 2F 48 8L (P=>0.05) ;
Y B 1045 A1 10048 J5 , W3 2 % 4 25 485 K 5 A e ok
VER, AR & Ab H R 25 5 R 9 3

M50 A, 5 F A EG, # B 10 A% )5, B 550 s
T ik oC R IR G W 0 e 22 Bl s O B AR A
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Table 5 Effect of different bacterial agents on the germination of oat
b 3 KRN REHH 0 REFAREL 1484
CK 45.0040. 04¢ 41.1740. 04 21.224+3.08° 79.77+11.58
FO 15.83+0. 04° 15.83+0. 04° 6.0941. 39 —
F F1 67.5040.08" 65.00+£0. 07" 35.60+3. 69" 378. 44+ 39. 32"
F2 65.00+0.03" 63.33+0. 04" 33. 7341, 44™ 428.41+18. 35"
W2—0 23.33+0. 05" 20.83+0.04° 8.03+1.30 —
W2 w2—1 60.83+0. 04" 60.00+0. 03" 35.11+0. 59" 304.75+5. 13"
W2—2 63.33+0.05" 63.33+0. 05" 34.24+2. 20" 379.39+24. 33"
W3—0 21.67=+0. 04" 18.33+0.02° 8.20+1. 66 —
W3 W3—1 69.1740.03" 67.50+0. 04" 36.55+1.88" 356.33+£18. 30"
W3—2 72.50+0.01° 72.50+0.01° 40.1940. 89° 431.274+9.53°
W4—0 15.00+0. 03° 15.00+0. 08¢ 7.89+4.63 —
w4 Wi—1 56.67+0. 05" 53.33+0. 05" 29.12+2. 60" 320. 86+ 28. 67
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7Z1—2 56.67+0. 02" 55.83+0. 03" 26. 3442, 95 187.56+21.01°
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Fig.3 Effect of microbial agent on root length of oat
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Fig. 4 Effect of microbial agent on Oat seedling growth
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Fig.5 Effects of microbial agents on aboveground fresh

weight of oat seedlings
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Fig. 6 Effect of bacterioides on underground fresh weight of
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Fig. 7 The effect of microbial agents on the aboveground dry
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5540 4 8 5 BOR S0 T AU A AL, X S a0
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Preparation of a medium and trace elements
compound bacterial agent and its effects on oat
germination and seedling growth

FU Wei-gang, YAO Tuo ,ZHANG Ying-cui, LI Qing-pu,ZHOU Ze
(College of Grassland Science , Gansu Agricultural University ,Key Laboratory for Grassland Ecosystem ,Ministry
of Education , Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability , Lanzhou 730070, China)

Abstract: [ Objective] To investigate the effectsof adding medium and trace elements to acompound growth-pro-
moting agent and their influence on its efficacy. [Method] Mixtures of medium and trace elements at various concen-
trations were added to the compound growth-promoting agent to assess their impactand determine the optimal dos-
age. The effects of the agent on oat seed germination and seedling growth were were evaluated through germination
tests. [ Result] The trace element mixtures T2, T3 and T4 were at concentrations of 2. 0%, 1. 5%, and 0. 5%, ,respec-
tively, while the medium element mixture M1 was at 1. 0%. The effective viable bacterialcount ranged from 3. 73X
10° to 4. 70X 10° cfu/mL, and the pH value ranged from 8. 31 to 8. 45. The germination test revealed that the stock
solution of the compound growth promoting agent significantly inhibited oat seed germination. However, the addition
of trace elements mixtures alleviated this inhibitory effect, increasing the germination rate by up to 52. 78 % compared
to the stock solution. Dilution of the agent improved the germination rate, germination potential, germination index
and vigor index of seeds. Among the treatments, the germination rate of bacterial agent W3 was the highest after
100— fold dilution, reaching 72. 50% , which was 61. 11% higher than the control (CK). [Conclusion] The bacteria
agent can promote oat seedlinggrowth, increasing root length, shoot length, and improving underground biomass
(both fresh and dry weight). The best results for underground biomass were achieved with T2 inoculant W2 at a 100-
fold dilution, while T3 inoculant W3 at a 100-fold dilution was most effective for aboveground biomass. This study
provides a theoretical basis for optimizing the early application of bacterial agents to enhance their effectiveness.

Key words: compound growth promoting agent; mixture of medium and trace elements;oats; growth promotion
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