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Studies on the Resistance of Wheat Varieties to Gibberella
zeae (Scuw.) Percu, (Head Blight) and its Mechanism.

I. Varietal Difference of the Position of Florets in a Wheat Spikelet
attached by Head Blight incipiently and the Relationships
between the Existence of Anther Corpses in Florets
and the Infection by Head Blight.

Shizuo TAKEGAMI

Experiments and observations which have been interpreted to have proved that the
incipient infection by head blight of florets of a wheat spikelet took place under nat-
ural conditions usually through the anther corpses caught by glumes (palea and lemma)
after flowering were reported already by previous writers.

The auther investigated the relation between the position of florets in a wheat
spikelet which was attacked by this disease incipiently and the existence of anther
corpses in this infected floret.

Observations were made with 5 wheat varieties (Shinchunaga, Norin No. 52, Hata-
keda komugi, Akatsuki komugi and Shirasagi komugi in the field at the Okayama Agr.
Exp. Sta. on May 1956; in this year the epidemic was severe.

4 florets or over, of which a spikelet composed, were divided into 2 groups as follows;

(1) The group of 1Ist and 2nd florets, and (2) the group of the remaining florets.
According to this grouping, the wheat varieties observed could be classified into 3
groups considering the characteristics of the incipient attack as follows ;

(a) Varieties which showed higher percentage of infection on the 1st or 2nd floret
than on the remaining ones (for example, Shirasagi komugi).

(b) Varieties which showed less percentage of infection on the 1st or 2nd floret
than on the remaining ones (for example, Shinchunaga, Hatakeda komugi).

(c) Varieties which showed almost similar percentage of infection in 2 groups (1
and 2) of florets (for example, Akatsuki komugi).

This varietal difference of the incipient infection of floret in a spikelet coincided
with that of the existence of anther corpses in a floret in a spikelet. For example, in
Shirasagi komugi, which had higher percentage of blighted 1st or 2ad florets than
others, it was shown that the group of 1st or 2nd florets had higher percentage of
anther corpses than in the remaining florets.

These resuluts indicate too that the existence of anther corpses was essential to
the incipient attack by the epidermic.
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Table 1. The Weather Table (from April 20 to June 10, 1956).

% Mean temp. (°C) Sunshine (h.) Precip. (mm)
Date ‘ in ‘me&n for in mean for in mean for
y past past
’ 1956 past 60 years 1956 60 years 1956 60 years
April 20 — 25 ( 14.3° 14.2° 3470 3452 15.30m | 9o gmm
26 — 30 K 13.0 14.9 39.5 37.2 6.7 16.9
May 1 — 5 17.1 5.8 | 402 35.4 29.6 20.6
6 — 10 15.0 16.7 18.1 37.6 11.9 17.9
11 — 15 14.7 16.8 11.6 36.7 30.8 15.9
16 — 20 16.8 178 | 316 38.1 9.3 16.4
21 — 25 19.0 18.2 10.8 41.1 50.3 13.7
26 — 31 18.9 19.0 22.9 | 46.8 16.4 18.7
June 1 — 5 22.2 20.0 20.1 38.6 26.4 ; 20.6
6 — 10 20.9 20.7 34.7 37.1 25.0 ! 18.6
Remark. Heading date : April 26—May 5.
Table 2. Relation between the Incipient Attack by Head Blight of Wheat
Florets and the Existence of Anther Corpses in the Blighted Florets.
(On May 25~28, 1956 ; at the Okayama Agr. Exp. Sta.)
No. of infected No. of florets No. of bflorets Percentage of
Varieties with anther without anther infected florets
florets observed. corpses. corpses. with anther coroses.
Shinchunaga 80 72 8 90%
Norin No. 52 100 92 8 92
Akatsuki komugi 100 100 0 100
Hatakeda komugi 50 50 0 100
Shirasagi komugi 80 64 16 80
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Table 3. Development of Head Blight from the Margins of Rt 22 DRI

Empty Glumes of the Ist and 2nd Florets in a Spikelet, RT&lhhokz s
(Observed on May 28, 1956) U
o - > B HE e
Varieties No. of observed No. of spikelets infected T D OERLIR
S spikelets. margins of empty glumes. USRI O TS H 1L
Shinchunaga 50 spikelets 0 infected margins ST O eI
Norin No. 52 48 2
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Akatsuki komugi 49 1
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Fig. 1. A blighted floret (A) and a Fig. 2. Blighted spikelet {A) and healthy
healthy floret (B). o pikelet (B).



1957423 A Py s ki ORI T B A SR O TIP3 5 R 37

O X 3IAEE BT 50K OBEE X B,
Hib ohid, HENoRIDRELARDI LI IO THbLA LR, $FRO X SCRFERD
NERDOKRFER, B AN L OFB e 2 RAT, H4RT 5 ROJKATE B,
Table 4. Water Content of Wheat Grains in the Head which were

11~13 Days before Ripening.
(Bxamined on May 28; matured on June 8 ~10, 1956)

Varieties No. of~ grains Weight .of Weight of. desiccated Watercontent
examined. fresh grains. grains.
Ejimashinriki 88 grains 4.118gm. 1.499gm. 649
Norin No. 52 100 5.174 2.086 60
Norin No. 4 84 4.738 1.870 61

Remark : Water content were measured by heating at 70°C for 48hrs.
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Table 5.
Ears which were about 8§ Days before RipeningD.

Comparison between Fresh Grains and Desiccated Ones of the
Norin No. 52

[ Weight of | Volume of |

Weight of | Volume of 300 the | Water content | The size of grains® (fresh)®)
300 frerh | the fresh . . (To the weight :
grains. grains. degsll‘:ciit:d d;i?ff:ed of fresh grams) length ‘ width thickness
1 | '
16.30gm. 14.3cc 7.37gm. \ 4.6¢c l 54.8% \ 7.4mm ‘ 4.3mm 3.4mm
Remarks: (1) Measured on June 1, 1956.

(2) Average numbers of 20 grains.
(3) The size of riped dry grains was as follows :

length, 6.8mm : width, 3.4mm : thickness, 2.9mm.
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Table 6. The Position of the Incipient Blighted Floret in Spikelets(!?
——— — TR =
Resistance to No. of or ;ndoﬂosret
Varieties blighted " which was blighted
head blight spikelets which was blighte
o incipiently
Shinchunaga most resistant 60spikelets 16florets
Norin No. 52 resistant 80 37
Hatakeda komugi less resistant(®) 56 14
Akatsuki komugi susceptible 70 40
Shirasagi komugi less susceptible(® 100 74

- Remarks :

(1) The spikelets measured were selected spikelets with 4 or more florets.

(2) A less resistant variety means more resistant than a less susceptible ome.
(3) Slight opening of glumes in lst and 2nd florets were shown, but no anther
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of Wheat which were transplanted. (Measured on May 28, 1956)

No. of remaining % of lst or 2nd % of remaining Remark :
floret which floret in a spikelet floret in a spikelet Degree of opening of
was blighted attacked by head attacked by head glumes caused by
incipiently bligth incipiently | blight incipiently swelling of the grain
4florets 28% | 2% Remarkable
43 46 54 Remarkable
42 25 75 Remarkable
30 56 44 Slight®
26 73 27 No opening
i

corpses were thrown out.
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Table 7. Varietal Difference of Existence of Anther Corpses according
to the Position of Flovets in a Spikelet.
(Measured on May 18 ~22, 1956)

! i | To total No. of florets
ou M gt [ o] B
Varieties examined P florets kept | orets kept | ofof 15t and2nd|%of remaining
o anther corpses|onther corpses anther corpses axféﬁgitiolr{efets i];);‘;eti Clégp‘;es
o @ ™ @=@r® R e
Shinchunaga 1447spikelets 109florets 304florets 413florets 26% 74%
Norin No. 52 |1472 232 404 636 36 64
Hatakeda komugi1609 92 435 527 17 83
Akatsuki komugi|1643 644 969 1613 40 60
Shirasagi komugil257 i 331 172 503 66 34

Remarks : (1) Average number of 20 ears.
(2) The spikelets measured were selected spikelets with 4 or more florets.
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