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Comparative analysis of three kinds of testing methods
for rice seed borne fungi
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(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;
2. Institute of Food Crops, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract The differences and applicability of three methods for rice seed borne fungi testing were studied to provide
scientific references to improve the accuracy of rice seed health testing. The seed borne fungi of japonica rice variety
Chujing26, Dianyou35 and Yixiang9 which are mainly cultivated in Yunnan province were studied by using both washing
test and PDA culture plate methods, and at the same time, the blotter moisture-retaining culture method was used to
detect the seed born fungi of 20 rice hybrids,including Chujing26,Dianyou35,and Yixiang9 which were from production
areas with different altitude. The results showed that washing test was applicable to detect the fungi on seed surface.,
the washing time was 20mins,and the washing solution with dilution ten times could be directly applied to PDA culture
plate for fungi observation and counting. The Aspergillus, Fusarium , Penicillium ., and Alternaria were mainly isolated
from the external parts of rice seeds tested and their isolation frequency respectively were 21.4% ,17.9% ,16.7 % ,and
8.3% . PDA culture plate method was applicable to detect seed born fungi from one whole kernel or different parts of

rice seed,and the test results were basically same with the results from wash test, the four major genera of fungi
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isolation frequency respectively were 42.7% ,25.6% ,1.2% ,and 4.9% . There were totally 24 genera of fungi were

detected from 20 rice hybrid seeds by the blotter moisture-retaining culture method, the dominant fungi were

Aspergillus , Fusarium ,and Penicillium which were respectively detected from 14,19 and 18 hybrids of rice seed and

with high isolation frequency and widely distribution, but those three kinds of genera were failed to be detected or

detected with very low isolation frequency from the seed of Bannal0 and a few local rice varieties. The correlation

between seed types. sources, altitude of production area, and the kinds of seed born fungi were analyzed to provide

further references to identify and classify the unknown fungi isolated by above washing test, PDA culture plate and

blotter moisture-retaining culture methods.

Key words rice; mainly cultivated varieties; seed health; seed borne fungi; testing method; comparative analysis
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Table 1 General information of experimental seed samples
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Table 2 Result of washing testing method for rice seed associated fungi
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Table 3 Result of PDA culture plate method for rice seed associated fungi
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Table 4 Result of blotter moisture-retaining culture method for rice seed associated fungi

B A R R R AR 0

st 24 R

Alternaria Aspergillus Botrytis Cercospora  Cladosporium  Curvularia Epicoccum
R 26 2(0.03) — — 1¢0.01) — — 1¢0.01)
AR 35 7(0.07) 350. 34 3(0.03) 2(0.02)
HAE9 — 21(0. 25 4(0.05) — — 4(0.05) —
&it 9(0.03) 56(0.21) 4(0.02) 1€0.004) 3(0.01) 6(0.02) 1¢0.004)

BRI LT YA A CE AR/ )

ritn 1 44 R

Fusarium Mucor Penicillium  Pyricularia  Rhizoctonia Rhizops Sclerotium
R 26 11¢0. 14) 16(€0. 21) 1¢0.0D) 7(0.09) 2(0.03)
AR 35 24(0.23) 3(0.03) 17€0.17) — — — 5(0.05)
HAE9 10¢0.12) — 11¢0.13) — 4(0.05) 3(0.04) —
it 45€0.17) 3€0.0D) 44€0.17) 1€0. 004) 11(0.04) 3€0.0D 7(0.03)

L T YR R AR 00D
vl 1 44 R
Tilletia Trichoderma Ustilaginoidea Verticillium unknown At

HEHE 26 — 3(0.04) — 19€0. 25) 13€0.17) 76(100)
AL 35 — — — — 7(0.07) 103(100)
HA9 13¢0.15) — 4(0.05) — 10€0.12) 84(100)
it 13(0.05) 3€0.0D) 4(0.02) 19€0.07) 30€0. 11D 263

i FF O 4R A0 35 4G I 20 AN B A R B RE
(3 5 JLA I 1 201 AT v » e A A Afl 0 28 3 f3r
A 1045 M RE. IR T 24 MER AR . mPA

P9 55 A ) 5 oy A 8 o A 00 801 R M ) TR 9

T 156 A4, 295 BB & Y 13, 0% . 42 BEE 7K 7 15 44
it W], LA 100 R0 Ah 5 10 8 T AR B B0 A
5 > il Bl B 2K R Al B RO B 2 4 TR s AR
WU AR 35 VE A 9 EHE 26 5K 16 5 Ll it £
Z 155 LA 100 LR 1 73 B 1 bR B Bl 2R PF 4. A S
A il ol R KRR o Al T 2 R 2 R g B AR

WAL 827D 4 202, 14K 63 B K 26 A4 28,

B A Bl A9 K RS AP 7 L AT L I R R 2K
Aspergillus, Fusarium Fl Penicillium 43 fi f ) »
HH A A R K A3 I AE 14,19 1 18 A3 it o e A
WHE R 5. B0 B, X 3 A8 i H w1
2 SRR A ARG Bb - CIE A 353 B 9) Ll i
Z 7K A 2 B A S T AR 2 A A G
10 5, 5 LRGN RS o, M J7 7o 5 195 2 5 o 6 K0 KIS ol
M7 RO B FR RS, IR 3 AN JE A B Ay L
HREH AL ZHW R R



2011 4F 55 16 %

hoE kR R R R

48

— Ve 8 01 6 6 8 v It 6 01 6 ] L 8 € L L I I L 8 X (5T
— 10z1 €9 ) 69 8 €01 19 €L ) 0v 9L 33 L9 0¢ 6 Is 19 99 29 gg 87 FOR R
0z 9¢r 0L 8 i 01 L S 9 6 T €1 g 6 L € 8 ST It S 8 z usmous{up)
€ 9¢ € ¥ 61 wn)go1ao
8 v 21 L — v — — 8 € — — — — 1 — Z — L — — — PaprOULFVIIS()
v 8 — — — — — — — Z — € — — — — — — — — Z I DULLDPOYILL
21 €L — g v €1 — — L v — — 9 6 € — — €1 — i Z € L1
9 0z — — z — ¢ S — — € Z — — — — — — — — — € wn1j04210§
S 91 4 € 14 4 S sndozipy
21 29 L 21 v z 9 € L v 1 Z 21 z DIOIIOZ VY
9 21 — — — — — — z — Z 1 — — — — 1 z v — — PLDINILIC ]
v €1 — i — — — — — — — — — — — — € — 9 € — — 120Y20UILL
i [ — — — — — — — — — — — — — — — — [ — — — U0y g
81 607 6 A 91 ai L1 62 €z L Z 91 S €1 8 9 €1 8 8 9 wnapota g
€ § € 1 1 L0MN
61 S6T v 9 1 01 e i L et v T — — — — — — — — — — un22001d 3
I [ — — — — — — — — — I ST At S — €1 S 8 6 I L wnAvsn g
€ v — — — — — — Z — — — — — I L — — — — — — suayd s
o1 62 z L — v Z — v € 1 — — — — — € 1 — Z — — vrADIRAND
1 e € <0dsopv])y
S 6 — z — — — — € — — 1 — 1 — — — — z — — — 040450243
8 87 z — 9 v — — — — — — — € z € — S 6 v z 8 sukarog
i L — [ — — — — 3 — — — — — Z — — — [ — — — suvjod g
I 9 — — — — — — — — — — — — — — — — — 9 — — wn1psvqoanyy
vIoo2iz 91 61 § 12 43 8 9 12 i 4 it Z L1 91 snjpe8aodsy
8 g¢ § — — — L — — 1 S z — — — Z 6 — 14 — — — VDU
2 L — — £ — — — — — i — — — — — — — — — — — UWNIUOWILIY
_— HE 08 W f ot Wlls G mE 6 RE e W 1e AR €9 W I £ T FWME 87 WFH 9z WAF o0V FEW 6V MER FEL & ol MY & TAAEGE vIACZ 202 WA Les W e HZ o8 W -
3 =] &5 A

13UNj Pa1BIDOSSE SPIas LI $911911BA ()7 10] POYIdW 2IN1[no SUlUIR}dI-DINISIOW 19110[q JO NS

WERIHEAWHF BN 07 P HTE W s

ERIELNG



5 6 39

ZE/NMRAE - KRS Rl T A LR Y 3 B ST Oy ¥ X EL T Y 49

3 3 i
3.1 3MEMAENILED

AR 56 25 4 B o R oK R S A B L BRAE A S A
JE AW Rh T R 2 LT T I R A AT
FSI NS S SR =N I vl )R S AN R =N
K VHE AR AZ WA B AR K AZ IR B
PR 52 W) 1 34 TRT 00 ) G Aty 25 187 1) A K T B R e L TR
o AN B B T A O TR A AN 3 R I O ik (R 6)
mF:
3.1.1 #ikx

T ELH T KRR A A BB A A LR A L AT 45
PEFEME R R A BE PR RS R e i S H AR A .
W7 AR A — i 3~5 d A5 A {H I bR Mk BE
PR e E RS IE AR AR RO IR BB A
TR AR v B L B SR AR B B VK RT RE A BG4 2 L
T 5 B TR A A D B R R T 2 A K 2
16 1Y) EL TR By 52 BG4 T 1 38 4 T30 TRV B/ BT
AL A HET
3.1.2 PDA ik

T A DU K A ol A A L TR A TR A6 R A A
BT BEAE DL o 6 T 3% AT A 4 ) A ) H ok T
A 7E B LA R S AN TR FR ASE  f TRE OL, TT A
TR T - fedt S i A s 38 R0 A i D TR ) A 5 5 T

DA 6 P 1 57 ik Bl o 8 5 0 B R A 5 (T L B
Xt e ZCAG I ) b 1 A ) AL B AR B 5 RE I B
. — e 3~5 d. 7 IA Y IR LS U A A T
KL Fif 5 J] [ — BT Ao B ARAR 1~ 2 R 3 s i o7
3 F 00 B v R REAN B PR B A B S AN B
A5 B DA 22 R A RE R 7 A D M D) S
SeRR B R RAR Y T 5y % B Y 3 MR
iy o T BE B 7 80/ 22 T8 AT DL TR v A A PERE R 5 Rk
25777 AR (0 W) 5 AT R R M) KL A A T 45 2R
3.1.3 EAARIEZE

W77 ¥ R L T K R b R A A R TR R
D B AR AT Y IR 2 AT e % 05 L PDA SF AR
2 2 FhOIr R 2 5 D0 3 T 0 A T 9 52 e /) 5 TR T
ZH Ty A By T LG R Bl S S B BE 2 s —
bt 5~ AT Y 2 T U S T T A R R A S
PR D0 5 JIT 5 A A% A1 S5 45 1R ) o A i A A 6
MR B A AR R T A TR X At T A R R D
W77 5 B ) R A RS A — e 5~7 s ANEH T A
R BB R T 5 TG U S R R L B A Al B AR AL
D8 AR ORI IE T L oy (o Do AG 00 K e o L 9 5 T 15
D » S 5 2 Ak R ST B % At S B v 24556 fY 7
fe R Y .

AW ORRE . BEIR b AL AT BERE AR A
sty PP T A A T B LR AR AR ok . e A D i

R6 3TN KBHFFHEATENX LS

Table 6 Comparative analysis of three kinds of testing methods for rice seed associated fungi
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