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1.1 #hERMHENMEFFHEH

PN ( Triticum aestivum ) i Fp o /ME 6 5 (RBIUABERM) BREL(H
i) s AN A B B ( Puccinia striiformis West) BP9 4 29 5 CY29 R B R REHF
Mut29, BRI NERSBER, EEHFE LEEWIATIRG , MR FRE %R, &
Het AT, R &R

EETH . EX ARAEE ST H (39170511) % Bh
YE&E R TRE (1964 - ), B, BIF R R, NEB/NE IR BTN R FIZE & 1838 7 I BB 9Y (E-mail ; wangbing @ public. xa.
sn. cn) ; WO B 35 :2001 - 01 - 25
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1.2 R E

NEE W RFAERLIED, AT B2RTE Bk 9~ 10 X)), REEMAUAAS
HRHEERT, A 240 5, BTHEYAERKFA P (14 ~ 16C) 3B 5%, K F KR 8000 -
100001, Y6 BR AT (] 4 K 16h, FHEKR SR B REH# F #1730 FI R LA/ NE L fh, LUE #E
AbFE (14°C) FIE BRI ISE R iR (21 CH AL 24h, R T 51 4 MR EF E - WWIREHE X
LM ME 65 - CY29 AH B T HEMEAE, /ME 6 5 - CY29 ZERIR T MIEFEM#E
HE(FRVASEN),/ME 6 5 - Mu29 EHEE T WIEEMEHS (DR EdiH:) fi/h
B 6 5 - Mut29 ZERIR T MIERFHEA S (BRI ABHE + MR ii&EH) . UARE
R B VEXT IR . A BIZEEBES 0.12.24.48 F1 72h SRAE, Tk ch 4 Bl S 252
1.3 ALREFEHR
1.3.1 Rohringer #9 %=t i% 98 & J % &, i : Calcofluor M2R White New 2% Y6 ¥kl B & KR
IR s R4t . AR EAETR : O A I8 2em K H/N B, B B BE - &5 (FF
B A = 1:2v/v) B P AL 6h; Q¥ A 1% A & 5 AL RR £ B (LB o
95% ZB% = 1:2v/v) FEWE 1. 5min, REHETE ; OF 50% ZEEMHPE 2 K, BIK 15min, R
JE FRZRIB K bk 2 ~ 3 YR ; @Bk S5 A 0.05mol/L NaOH AP EH %R 2 K, 4K 15min, R
J& FAZR ISR B bk 2 ~ 3 U ©MBi#E A Tris-HCl 22 9% (pH = 8.5) ¥ 30min; ® 0.1%
Calcofluor B Tris-HCl ¥ Y 5 5 ~ 6min, T HEFE AFIEAK P ; QKB 4 1K, BK
10min, SR S5 A 25% H BB 30min, BPo] & A B 2L B M HIMBERER A #
HR BB AR EMENE . F Y475 BB EREOL F, BOBIE R o U SR, PR A E
4 BG38, BRAF XM AR EERGE, BYGI BT FAMIKILHE KA Q&K
¥, B #2 Calcoflour FOLYLBME B = A4 22 BRI, BN E 30 MNERFRAFE
BERAR . WEF EMMRFEIEL , TR FE MR B R Y 5 P IR FE N A 40 R
FIRAL TR 5 (R Y s R B MR SE T AL
1.3.2 HCl - 4 ¥ =& (Phloroglucinol ) 3 : % 7 ¥ R — R 4l B AR SR L Ye o v, W e
&, KRR B RE T e BBk AL Rk L0 S8 65, BO YL BB A B« (R 2K =B B
(0.1g HIZE =BT 100ml 95% ZEEH) ,20% L BREW . WM A B TR A |, el L
— IR RRYA B (IR ARG I — T 2R =B, 5= L BB E BB TR, WEEH
FHARRCA RS BREHIEE 30 MEH A
1.4 BEUANHEMNE

SRR A T Jr B ZEAEBE)G 24 F1 48h, 2 BIR F R AERAL A M N EH B
PIRE 2mm B FrHR , 22 4% K — B 2% BB E B € 5 , &R 5 WEIMLK , F Epon810 B K&
FRELE, VEEHEY R, 2ERIESTFERERAE, T EM - 200EX BIEHH
5 E I BRAH
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B4 FIARFEAIN , Z S5 SR FE 40 AR RA A B i, AIEBERI B IEBE)G 72h, BRI R
PRI ML 0.13 HE = 0.31 4, BRI AR FAL 4% 0.16 MMEME 0.44
(1), HEHHARRTHAHE, 77 A 12h B A8 B VL5 ) IR 5840 i A A Bk 40
BERIEE , Z 24h, FFCH KA AL HBEA B0, 22 SR 17.1 71 23.8 %
(£ 2), ZJFERCAMGER . RN, A R, BRI RS EAL B A AR SE R
ABEAEH MR, R FR T HFESHLRARNRN, SHARRE, FE4MH
HOPRFE 5 A 7E B 24 J5) BB A 40 B, T TR R B3 R SR Y BN I AR IR BB . FESOE BN BE
TR O AR E A A ARG BT, BB ARG 5 RO LA
f, X EAFCA BN T H 2 — B E Y R, THE/DP &bt B AE Rt
B, TEAE ST B AF 3= M- P9 O PR FE 40 AR Lo Xof B B S 3880 , U B SR B8 & A T TR B 22 BT o
MALURHEW AT DIE W, /DT IR SEA M A R R R R A B % £ 400,
Z e BE sy R, BlE M R Se A E R o

®1 ER(4C)THEHEMIFFEMARMLIEN
Table 1 Necrosis and lignification of wheat leaf cells at normal temperature( 14°C)

i B REEW H AETESS B} ] Time after chlorosis(h)
Varities Races Items 0 12 24 48 72
/ME6E CY29 T (A RRR) 0.13 0.18 022 0.29 0.31

Xiaoyan 6 No. necrotic cells/infection site
R (A /AT ) 0.16 0.23 0.25 0.38 0.4
No. lignify cells/visual field
EREHAREBRERETR(%D) 6.00 10.00 11.00 13.00 15.00
Rate of infection site with necrotic cells{ % )
Mut29 AR/ RER) 1.63 1.68 1.74 1.82  2.87
No. necrotic cells/infection site )
ARG (A~ REF) 3.45 4,10 4.78 501 5.13
No. lignify cells/visual field
EBERRBERREAE(%) 68.00 70.00 73.00 73.00 78.00
Rate of infection site with necrotic cells( %)
fERL CY29 IR/ BRR) 0.07 0.07 0.09 0.09 0.11
Huixianhong No. necrotic cells/infection site
AR BALGRAR (4~ 28T ) 0.13 0.13 0.15 0.15 0.16
No. lignify cells/visual field
EHRARBRITIE(%) 2.00 2.00 3.00 4.00 5.00

Rate of infection site with necrotic cells(% )

2.2 NEBBHFFUERERFENHANBREREL

& 29 S FRERBAKGHF/IME 6 5, £ RIENERELE, FEREARE
PopitE. WEMSHLEE, iR 24h B, ER Je U BHE AT AR B0 37 L AN RE T 1 A2
PRFE , B o 4l MU RE R M A RS, BB BR AN — o JHRRE B B o B A R A A
JB, TARB Y S AR R K AR AL (B 1-A) . ERR 48h, F EM AIRFELIRE H A B
W, RFERR BEHE— 2 R (1 1-B) , BR 40 ROBE A9 SR 5 S8 = EE 4 , 40 MO BE N RO 40 AT A% 4
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%2 WEQIC)FTHFIERFEMARUER
Table 2 Necrosis and lignification of wheat leaf cells at high temperature(21°C)

LTy B WRZZTH 5 TSIt E] Time after chlorosis(h)
Varities Races ftems 0 12 24 48 72
/AME 6 & CY29 WA HL (A R 0.13 033 222 315 5.40

Xiaoyan 6 No. necrotic cells/infection site
R4 (T REF) 0.16 0.46 3.81 6.10 8.35
No. lignify cells/visual field
EHARBIELSTIE(%) 6.00 21.00 33.00 96.00 100.00
Rate of infection site with necrotic cells{ % )
Mut29 WIELM (AR %) 1.63 220 268 578  8.31
No. necrotic cells/infection site
AR (4 REF 345  3.21 547 9.21 9.6
No. lignify cells/visual field
ERFEAEERR R B E(%) 68.00 81.00 92.00 98.00 100.00
Rate of infection site with necrotic cells( % )
R CY29 WFELE (AN BHR) 0.07 0.08 0.08 0.09 0.12
Huixianhong No. necrotic cells/infection site
ARIEALAIE () REF 0.13  0.14 0.15 0.15 0.18
No. lignify cells/visual field
BWARBRREA T R(%) 2.00 3.00 3.00 5.00 5.00

Rate of infection site with necrotic cells( % )

KA, SIS B PR SR R SRR S 4 B B D R AR Y B TG 4R AR A
FE(B 1-C) , U M 4N RBE S A B9 A RN B A B0 — SRR R . RUTR B RS
RIBHBBEAR A SRR R, ERNIEE SRR ERY T4 A Sl RE ,
JEB# R EBIMMRABRES. B 1-D R EF A B A

3 iTit

AP A, R HE T F ESWARIFRMRNL, F EMMEIFA R LRI, L%
ARG , FF EHMITT 6 BT, SRPE R AT W 22 R T R ML . FESOL B 0B T Mgk
PRI P O O R AR E AN A W R T B B 7, R B ™ A R E RSO RIR
SELNML, IERXZIFSEHMEEI TR Z A — P LMY SR, py bk AT LAHE T 40 i 5 7 5T
£l RS SE RWA . /AT B T AR E R AR R, R G
BT, Z—4RIEH T HERAFENREETERELSRHRFERA AL, MAE R
FXFTLRGHEIARE,

MBI ISR, A A 0 IR IR SE R AT T 40 HE B AR R BE T8, P 27 E A9 A0
BEH SCINE , RTEASHRE B0, 2 5 QU A AR AR B AR A, B R BT FURAELT
B, RIS SRR AR AN, FEHANARR S/ . HREE
ESARRRTY BAHR HEHE ] B3 . XTHERENTRSERERY, KRR EEY
EHNFERSHERYZ —, TGRSR YRR, TR AR SHURE!
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E1 /ME6 SHERRMEREMMNARMBRMEH
Fig.1 The ultrastructure of Xiaoyan 6 in expression of high-temperature resistance
T AL TR 26h B, 7242 54 S B BT VL2 2 27 400 MO BE 7T 8 A 42 SR FE (% 15000) ; B. T 1R 48h B, 3F bt AR SE A
M B % IRFER B — IR ( x 7500) 5 C. WM SRR AT A SR B 2R ARHHARAC THRRFE

(x20000); D. RAEFNAERAM, MM REN GRS ARME A A 41 HU RS 52 B ( x 7500)- Note: A. The cells began necrosise
and lignify after 24 hours high temperature treatment( x 15000) ; B. The number of necrotic cells increased afier 48 hours high temper-

ature treatment( x 7500) ; C. The number of endoplasmic reticulum, mitchondrion and chloroplast has disjointed and decreased in evi-
dence( x 20000) ; D.Health cells without inoculation, the edge of vell wall is neal and the organelles are intact( x 7500) .

155, N2 =0 3F EAYHIPURTE . 2R ALK LR FEd 2 A — R EShBTHE, A
TR AR Rt — 2T RS ST

ABTFE N AH U B R I SSAA f BEE — 2P UESC T 1/ W R AR B PRk I o
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Histopathology and ultrastructure of wheat in expression
of high-temperature resistance to stripe rust

Wang Baotong Shang Hongsheng
(Key Laboratory of Plant Protection and Pest Management, Ministry of Education, Northwest
Sci-Tech University of Agriculture and Forestry, Yangling 712100, China)

Abstract: The characters of histopathology and the changes of ultrastructure of wheat leaves of Xi-
aoyan No. 6 were observed with fluorescence microscopy and electron microscopy to understand the
mechanism of wheat high-temperature resistance to stripe rust. The result showed that the host cells
necrosised and lignified in expression of wheat high-temperature resistance to stripe rust, and then
the extension of hyphal in host cells was restrained. The necrosised and lignified cells increased
17.1 and 23.8 times respectively nindividually more than the original ones after 24 hours high tem-
perature treatment. It was observed that the host cell wall became thicker than nommal one, and the
surface of the cell wall changed into roughness under electron microscopy. Afterwards the organelles
in the cell vanished while protoplasm near the cell wall and some small substances as granule still
existed.
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