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Germination conditions of the urediospores of Puccinia helianthi

Hu Wenjie, Guo Dandan, Liang Yu, Jing Lan

(College of Agronomy, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract The urediniospores of the race 330 of Puccinia helianthi were used to explore the optimal germination
conditions and culture substrates. The urediniospores began to germinate in 1 h at 15°C and reached the maximum
germination rate of 97% in 12 hours in vitro. The results showed that the suitable range of temperature for uredi-
niospore germination was 10—25C , and the optimal temperature was around 15C . The optimal inoculation con-
centration was 20 mg/L in water. Light had inhibitive effect on germination within 5 hours after inoculation, but
no inhibitive effect at 7 h. Fresh spores were used for study to assure a high percentage of germination, and it was
ascertained that the urediniospores had lost their germination abilities after stored for nine months at room tem-
perature. By microscopy,we found that there was significant difference in germination rate and length of uredin-
iospore germ tubes on the six culture substrates under the optimal temperature and humidity conditions. The ger-
mination rate of urediniospores exceeded 90% on hydrophilic slide, nylon gauze and cellophane paper. Moreover,
we could observe movement of yellow particulates in the germinated tubes and formation of special structure on
PVDF film and millipore filter.

urediniospore; germination rate

Key words Puccinia helianthi ; germination condition;

Plant Protection

] H 2245 1 (Puccinia helianthi) 5| #E 1) M) H 2€
B I H 28 A K e B R AR v R UL ) LR R
1822 4ESE[H B2 5K Schweinitz 1 YA T 0] H 2%
B . AR, A ] H 2R T AL TR A R
HEAEFAE L B0 SRR /NP H B R Bl
[] F S8 850 A T 19 V8 70 BBl A B 91 LA W 384
AT ™ S g ) H 25 A . SRR LR Z 2 &
JE ALY 2, — 0 T H s Aol A= 7 A R
LU R E R BYBR 3 — 5 T 85 1/ BA Hom Ry

EIiTAHE: 2015-07-21

IfEHBA: 2015-04-29

A E R B R m BB . A 1E
NI FE T FIEA, 5 R — e B
SR B AT E R RIR L RE W &, 75 BB 7
T b 24 by RIAT B & 7 AR 2R OB TR 22 WU
T 22 A5 J LR Pl vl LATE BT 1) B2 405 HE , % 45 i 1Y
KA S g VEAE . H R 45 1 = 98 1
KA IR L W/INE 55455 1 (Puccinia strii for-
mis {. sp. tritici)" WA M B (Melam psora

sk

larici-populina )™ | E 15 %% W (Uromyces stria-

ERWE: EFARRAIES (3136042) 5 H K HZEBA AR (CARS-16)

* JW{E1FE  E-mail:jinglan71@126. com



. 76 o 490 44 25 2016

tus) ™A EIESE T 1) H 545 B R A0 F i R 4 A AL
1970 4f Hennessy 48"V 45 33 fA] B4l H . A58 R
FHAR R WK 359510 ) i) H 545 1 B A b AT 8 &
I, DA i 0] H 2845 b 190 10 &2 2
F LIRS TS TR AT ) S T R 2R A
TEASHISZNR 5 768 2 X n] H 25455 5 2 A1 A T
KA, 9810 BT HALA 5 B 5556 2
bS50 it — B WF 58 = 1 35 AR e M B0 AL
TR IS K IE

1 RS

1.1 il Ekk

MR 1) H 2% 45 B (Puccinia helianthi Schw. )
330 A HU/INFP R P 5 RO R 2E AL BT 5 & AR A
PR R RO 7 b AT B A WSO T e
P AT AR
1.2 REHE

¥ 1203 Ks 7R kAl 5 RS A B 500 pL
TR L BN, I AUZ 2 K
TS BHE T RGO 2k i B Rt
MBI S b, W] E DR £ G /D T K H
P Y I A (o DR A 5 AL T oK S54RI SR o i 25
IRESE. (LA NI A JeRe i A 2R s )
1.2.1 BEMEAFHANYH

TEREWE S5 PF T B 95 1R B 43 i & — 20,0.5,
10.15.20.25.30.35.40 C . 43 BI7E 2.4.8.12 h i %5
THE AL BT B fif 2 AR A %
1.2.2 EEMAERTFHALNY W

POCIRIREEU B o4 BB A 2GR (2 400 1x)2
Ff BT 15 CHEIREEE SR 8 h, B/ NS — IR, Giit
25 Bsf [i) B A0
1.2.3 ket E X ERTFHLNY W

WA BT B AR, A3 BIAE 20 CIRBE R T
PRAL IS 8 B B0 T IR BIAF I 1.30,90,150,
210,270 d. AR5 0 B A #EATH A AL B BT R A
AT 15 CHEIREEFE, 430 F 4.8.12.24 h MELIH
Gt E MR,
1.2.4 HFREMEHTFHRKNYH

¥ 200 mL TCE/KEILA 30 emX45 cm 1y,
PR S (R i B A 2 S R T KD [l B Uk
7 20.30.40.50 mg/L, B T EAEE 4444 15°CHa s
F%. BT 2.4.8.12 h MBS E M T &R,

1.2.5 FRBEFREEM AT HLNY W

KRR B e W I 2 8 7 PVDF Jii
(polyvinylidene fluoride film, 0. 45 pm fL4%) \JE/K
JEMELC0. 45 pm FLAR) (B FE AR (cellophane paper) | JE
T 2b M (250 pm FLAR) 6 FAS[RI 244 . 45 B 3 48 Fn
Je e 2b W JE BT R K B B S K s R
PVDF J54 J3CAe 5 A K AR AR 4R 1 S K 288k i |
FHBR G SR L AE K Bl v b SO IR I SR K
B AE RS BT R IR, 25T 2.4.8 h W
T & R0 SR B 2K BB R PVDF JRCR: F A
SRS AR RS OLYMPLUS SZX16,
1.3 Zit5aHh

DIZFERK R T EHAEM 1/2 DL EE R E A
FHRME " TEE G B N SR B
WO B 3 ANEA, A B A O [R) L
WEEAD T 300 MEF-. GeitFake gt £ &
HIFE 5 TH 5 2 A7 1 & %, 12 ] Microsoft Excel
F1 SPSS FA4% 25 Ab HLIEA 725 S5 i 25 A

2 HBRESH

2.1 BEFREMNERTFHEANEIME

IR ZE R (& D R, A B B P Z 7
FHE—20 C Al 40 CHF AR WLHE &, HoAy 0~35 C Ik
TR &, K@ B RN 10~25C, B Al
FHEGE R 15 Cl) 2 h §i &Rk 51. 5%, &
4~8 h IR B K U, 12 h B R %38 970, B
KT 5 CalimF 30 Ch . B AT & 2 1 B AIC, 78
35 CH AW /D &, 1EH ARSI T, B 57
I AR o 0 1 A bl e
2.2 RBWNERTFHEZOZN

WE 2 s, B 7B 550 T AR 1 hoi
KRR IR 33%, B @ TS T T h1
B &R (14 %0) o 76 A F 85 & 0030, B 5 4 1
BT L.E 1~5 hITRRFEREER .,
BRE6hFHiAFEILE £ 5.8 h ¥l k3
95N LEH.
2.3 HFEHEENERTFHEZNEME

WIEZE R B B e B A T AE s 7% 24 h il k3%
N 9%, BE R T ER TR MERET i AR,
HHITFIE 20C, TR 51 F A7k 30.90,150,210,270 d
JE 14 24 h (R R AR 77 %6 2456 18 %6 F1 7Y% AFHK
270 d JE W EIFH &AUN 300, AR L RET)
W RH B A0 7 R 25 A AT TR] 385 T I S A1



42 55 3 19 W SCIRESE: < 1) H 85 T R A0 7 A SR AT I ST . 77 .

1001

r 1001

o 80- 3

P g%

- .S 60 XE T

£ 0 £

gg 40F “E 40t

51 g5

20 O 20t

0- 0-

B/ C
Temperature
B th [ — B A NG FRER AR E R BE(P<0.05). TR
Different lowercase letters at the same time indicate significant
difference (P<<0.05). The same below

B 1 REXNEDBEFEEMRTHALKNZIT

Fig. 1 Effects of temperature on the germination of
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Fig. 2 Effects of light on the germination of
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B1d
m30 d
B90d
E150d
[210d
F270d

E3EW Rl /h  Cuture time
3 EHHENEEEFHERTHE OB

Fig. 3 Effects of storage time on the germination of urediniospores of Puccinia helianthi
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Fig. 4 Effects of spore concentration on the

germination of urediniospores of Puccinia helianthi
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Table 1 Effects of different culture substrates on germination of urediniospores of Puccinia helianthi
ESHEN B &%/% Germination rate
Substrate 2h 4 h 8 h 12 h

BRI Agar medium

e 2> Nylon gauge
SE/K# 3% F Hydrophilic slide
B3 4% Cellophane paper
SE/KIENE Millipore filter

(52.0043. 63)a
(37.8846.81)b
(17.1342.78)d
(29.13+4.17)c
(15. 50==2. 20)d

(85.2544.37)a
(70.504=8.52)b
(34. 7545. 58)d
(86.25+4.70)a
(45.7543.93)¢

(93.50+3. 14)a
(88.7545. 06)a
(46. 2546. 89)b
(86.13+5. 90 a
(46. 634=4. 71)b

(95.75£1.85)a
(91. 7543. 30)a
(46.25+£7.77)c
(93.75£2.72)a
(54. 88x5. 66)b

PVDF fi& PVDF film (12.2542. 47)d (43.7541. 65)¢ (46. 634=3.57)b (48. 3814, 33)be

D [AFVEE G A RNG TR R 225 B35 (P<<0. 05) . T Al

Different lowercase letters in the same column indicate significant difference (P<Z0. 05). The same below.
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Table 2 Lengths of urediniospore germ tubes of Puccinia helianthi on different culture substrates
HEKE/um  Length of germ tubes
2 h 4 h 8 h
(78.26+4. 28)a (217.53%6.4Db (473.85+6.39)a
(53.79%2.80)b (250. 17+14. 30)a (338.7346.51)b
(42.9244. 48)¢ (170. 66+6.03)c (178.904+3. 26)e
(58. 6146.08)b (144. 2446. 55)d (277.63%3.87)c
(51.9744.55)b (141. 5944. 16)d (229.3249. 79d
(51.05+4.18)b (99. 54+6. 46)c (168. 1641. 24)f
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a: Water agar medium; b: Nylon gauze; c: Hydrophilic slide; d: Cellophane paper; e: Millipore filter; f: PVDF
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Fig. 5 Forms of germinated urediniospores of Puccinia helianthi on different culture substrates
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