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Colonization characteristics of seed-soaking and root-irrigation with
Papiliotrema flavescens in wheat seedling and
the control of wheat crown rot

LIU Zhongwei, SUN Zhencai® s YANG Youming, WANG Zhimin
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract Based on the mixed plate cultivation and seed-soaking and root-irrigation Papiliotrema flavescens
greenhouse pot experiments , the colonization characters of P. flavescens in wheat seedling and its inhibitory effects on
crown rot were investigated. The main results are as follows: 1) P. flavescens showed a significant inhibition effect on
the growth of Fusarium graminearum in the mixed plate cultivation test with an inhibition rate of 84. 1% ; 2) In the pot
experiment, the number of colonization of P. flavescens showed a decreasing trend over time, and the number of
colonization in leaf sheath was more than that in leaf of both the seed-soaking and root-irrigation treatments.
Furthermore, compared with the seed-soaking P. flavescens treatments, the number of colonization of P. flavescens
in leaf sheath in the root-irrigation treatments was significantly higher in root-irrigation treatment, which reached the
maximum colonization number at 14 d after inoculation; 3) In the pot experiment, the relative control effects of root-
irrigation P. flavescens treatments on F. graminearum and F. pseudograminearum were 22.7% and 25. 3%,
respectively, both of which were significantly higher than that of the root-irrigation normal saline treatment (P<C0.05).
Root-irrigation P. flavescens had no effect on the wheat height. In conclusion, this study displayed that the root
irrigation of P. flavescens could achieve its colonization at wheat seedling period and exhibited control effect on wheat
crown rot.
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Table 1 Inhibitory effects of Papiliotrema flavescens on Fusarium
graminearum in the mix plate test (n=4)
hib 3 M/ %
Treatment Antimicrobial rate
AR A ik 7] 0b
Fusarium graminearum
TR A ik D TR+ B B R I B T 84.1+0.6 a

Fusarium graminearum plus P. flavescens

AR FBERIRTE 0. 05 /K Ak B0 ) A7 I 35 M 22 S 5 BO(E DL P S {E £ B

HEBR (n=4)"Fm .

Note: Different letters indicate significant differences between treatments at

0. 05 level. Data are shown as mean®SE (n=14).

)R GRITIR 5 (b) R4 Gl JT W+ 1 B BRI B 1

(a) Fusarium graminearum; (b) F. graminearum and P.

flavescens.
B1 RXEREREBEENARSEITEAOME R
Fig.1 Inhibitory effects of Papiliotrema flavescens on

Fusarium graminearum
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Table 2 The colonization dynamics of Papiliotrema flavescens by seed-soaking and root-irrigation in wheat

. e BE A R/ (cfu/g) I 5 A/ Cefu/ )
L Colonization number on leaf Colonization number on leaf sheath
Treatment
7 d 14 d 21d 7 d 14 d 21d
A 0 0 0 0 0 0
B 365.0+18.3 b 30.7%+3.8b 0 2 050.6+104.1 b 427.9£5.7b 351.5433.8b
C 0 0 0 0 0 0
D 1644.64+112.8 a 147.4+22.8 a 0 6 633.8+515.2 a 7 265.7£173.0 a 3064.5+335.8 a

TE AL A I KR Bl s B 8 3 BRI TR Bl 5 C AR A2 IR K DR B R BR B R T . T IR
AR FBERARAE 0. 05 K- b 2 o B BRI £ B Ak 2L (B Al 3 1V 2 S5 5 M LA S B B AR IR (n = 3) 730K

Note: A: Seed-soaking normal saline; B: Seed-soaking P. flavescens; C: Root-irrigation normal saline; D: Root-irrigation P. flavescens.

The same below.

Different letters indicate significant differences between P. flavescens treatments at 0. 05 level. Data are shown as mean®=SE (n=3).

®3 EWMMRERERKBSEI
NE/RTHIHN (n=3)
Table 3 Effects of seed-soaking and root-irrigation

Papiliotrema flavescens on wheat height (n=23)

Ab 3 W15 /cm
Treatment Height
A 43.7+1.2 a
B 45.0+1.5 a
C 45.3+1.5 a
D 45.0+1.2 a

T« BOER AR B3R 7R 7E 0. 05 K B4k B
] JC . 3 P 2 S5 HOMH DA - 4 &= A o
W7RIR

Note: Same letters behind values indicate no

significant differences at 0.05 level.

Data are shown as mean=+ SE.
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(b) Fusarium pseudograminearum test
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(a) Fusarium graminearum test
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Different letters on top of bars indicate significant differences at 0. 05 level between treaments. Data are shown
as mean+SE (n=3). The same below.
2 ERMAMREZHERRBSENAREIES E/NEZEE R IH &
Fig. 2

Inhibitory effect of seed-soaking and root-irrigation Papiliotrema flavescens on

wheat crown rot caused by different Fusarium strains strains
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Table 4 Effects of seed-soaking and root-irrigation Papiliotrema flavescens on

height of wheat infected by different Fusarium strains

RAS e ] TR B A4 Hie T T
b 3 Fusarium graminearum F. pseudograminearum
Treatment e /em ¥R /em

Plant height Plant height
A 44,0+1.2 a 44,74+0.9 a
B 46.320.9 a 46.0£0.6 a
C 46.0+0.6 a 46.7%+0.3 a
D 45.7+0.7 a 45.3+0.9 a

TE B 5 A R 7 B3R TE 0. 05 7K b Ab 3 i) 6 Wk 35 1 2 S 5 B DA P 29 {8 - v %

(n=3)"FR,

Note: Same letters after values indicate no significant differences at 0. 05 level. Data are

shown as mean®+SE (n=3).
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