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I. Introduction.

The Fusarium-blight of wheat and barley caused by Gibberella saubinetii
(MonT.) Sacc. is a very prevalent disease everywhere in Japan, and is one
of the most serious menace to wheat industry in our country. The occurrence
of this disease is very severe, if rainy weather continues during the flowering
and ripening period of wheat and barley. Therefore the damage caused by the
present disease has been erroneously assumed to be the injury by the rain fall.
Accordingly the losses caused by this Fusarium-blight of wheat and barley have
been underestimated for a long time in Japan, although they were serious in
some parts 'of this country, and attained to an enormous sum. In 1933, the
disease was very severe in all the parts of Japan. In some districts the losses
renched to more than 60% of the estimated sum of the crops, and even the seed
wheat for the following season was hardly secured.
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The Fusarium-blight attacks the ears as well as the seedlings during
the course of germination, and reduces the germination percentage greatly.
Not only during the germination, but also the germinated seedlings are subject
of the attack.

In some instances the blighted grains of wheat, barley and oats were seri-
ously poisonous to the human bodies and also to the domestic animals, so that
the grains could not be as their food.

Therefore the investigations of the Fusarium-blight and the establishment
of the suitable measures for its control are of urgent need. The writers set
about their investigation on this disease with the co-operation of the Department
of Agriculture and Forestry, Imperial Government of Japan. Among many
members of the form-genus Fusarium attacking cultivated plants, and even in
the present species, the physiological specialization has been proved to exist.
Therefore it seems advisable to begin the investigation by studying the physio-
logical specialization of the causal fungus, especially as to the pathogenecity,
and then to use the strongly virulent strains for the further investigations.

For this reason, the writers set about their investigation on this Fusarium-
blight, regarding to the physiological specialization of the causal fungus, Gibberella
saubinetis (Mont.) Sacc.

This paper presents a part of the experimental results on this problem and
gserves as an introductory report of the writers’ studies in the Fusarium-blight of
cereals in Japan.

The writers' acknowledgments are due to Messrs. A, Manasg, S. Moxi, J.
Takevcat, and U. Boxura. of the Department of Agriculture and Forestry, and
to Dr. M. Koxnd, Director of the Ohara Institute.

II. Name of the Causal Fungus and
the Historical Review.

The Fussarium-blight of wheat and barley under consideration is caused by
an ascomycete, Gibberella saubinetiv (Moxr.) Sacc. The fungus was described in
France by J. F. C. Monraene (1856) and was named as Gibbera saubinetsi Monrm,
In 1879, the fungus was transferred by Siccarpo (Michelia, 1:513) to the genus
Gibberella by the name Giblerella saubinetii (Mont.) Sacc.

The conidial stage of Gibberella saubinetii had been called by the name Fusa-
rium roseum Ling, until the perfect stage of the Fusarium was ascertained. In
1910, Aveer. and Worrenweser found mature perithecia of Gibberella saubinetis
(Mont.) Sacc., in a culture of a Fusarium on boiled straw. As Fusarium roseum
Lk had been a name given to a group of species, they gave a new name of
Fusarium rostratum Arpr. et 'Wr. to their fungus. Worrenweser (1917) had then
found that Fusarium rostratum is one and the same with Fusarium gramincarum
Scuwasg (1898). Since then the name has been used to the conidial stage of
the ascomycete, Gibberella saubinetii (Monr.) Sace. :
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As the Fusarium-blight of cereals is very prevalent all over the world and
causes frequently severe losses, it was studied by many authors, and the papers
regarding to this disease are very numerous. The investigations of WoLLENWEBER
(1913, 1922), Aranasorr (1920), Hoerms (1922), Dicksox and his fellows (1923, 1932,
1933), Bexnerr (1930, 1931, 1932), Tu (1930), Tawnua (1933), etc. may be considered
as more important ones.

In Japan this fungus was described by I Mivake (1910), K. Hara (1910,
1930) and S. Iro (1912) on rice, wheat and oats, respectively. K. Sawapa (1919)
reported the fungus occurrence on barley and wheat in Formosa. M. Kasar (1923)
and C. Mivake (1924) described it on rice and horse-bean, respectively. Lately,
Y. Tocrinar (1933) discussed the poisonous effects of the blight-diseased grains
to the cattles. U. Bokusa (1933) reviewed the occurrence of the disease in Japan

_aund summarized the results of experiments of various local agricultural experi-
ment stations, regarding the control measure of this disease.

The present writers reported the results of their investigations on the
physiological specialization of this fungus, at the general meeting of the Japanese
Society of Agricultural Science held in Tokyo in A pril, 1934.

III. Fungus Strains Studied.

The fungus strains studied were isolated chiefly by the writers from the
diseased ears of wheat and barley, which were sent to them from various local
agricultural experiment stations and the agricultural schools and colleges. The
writers wish at this place to express their hearty thanks to those gentlemen,
who sent the diseased materials to them.

The numbers of the strains, the names of the host plants and the parts, from
which the strains were isolated, the localities and dates of the collection and
the name of the collectors, are here given. The strains without the description
of the localities and the names of collectors mean that they were isolated from
the specimens collected in or near Kurasiki by the writers themselves ; and those
without the isolated parts of plants show that they were isolated from blighted
ears. The strains studied are as follows :

No. 523 is Gibberella saubinetii (Moxt.) Saco., isolated from a conidial mass
developed on a blighted ear of wheat, collected at Yosioka, Kurasiki, on June 1,
1932. Nos. 540—546, wheat, Bakuroiti, Kurasiki, 13/VI, 1932. No. 547, wheat,
Nisinaka-Sinden, Kurasiki, 13/VI, 1932. Nos. 548—551, wheat, Sasaoki, Kurasiki,
13/VI, 1932. No. 552, wheat, Ootayama, Kurasiki, 13/VI, 1932. Nos. 553—554,
wheat, Sinden, Kurasiki, 13/VI, 1932. No. 555, wheat, Hunagura, Kurasiki, 13/VI,
1932. No. 556, wheat, Syowamatidori, Karasiki, 13/VI, 1932. No. 557, wheat,
Masu, Kurasiki, 14/VI, 1932. No. 558, wheat, Hamanotyaya, Kurasiki, 14/VI, 1932.
No. 559, wheat, Sugd, Tukubo-gun, Pref. Okayama, 14/VI, 1932. No. 564, wheat
(Norin No. 1), Tottori Agricultural Experiment Station, by T. Hrrom1, 23/VI, 1932.
No. 565, wheat (Norin No. 2), ditto. No. 566, wheat (Norin No. 4), ditto. No. 567,
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wheat (Esima No. 1), ditto. No. 568, wheat (Saitama No. 18), ditto. No. 778,
wheat (Kinai No. 158), Kagosima Imperial College of Agric. and Forestry, by
T. Narro, 10/V, 1933. No. 779, wheat (Esima-sinriki), ditto. No. 780, wheat (Sin-
tytity6), ditto. No. 781, wheat (Sakigake No. 1), ditto. No. 782, wheat (Igatikugo),
ditto. No. 783, barley (Oni-hadaka), ditto. No. 784, wheat (Aka-sinriki). ditto.
No. 785, barley (Takasita), ditto. No. 786, barley (Simabara), ditto. No. 787,
barley (Kamaore), ditto. No. 788, barley (Hizahati), ditto. No. 789, barley (Kobai
No. 1), ditto. No. 790, barley (Ko-tinko), ditto. No. 832, wheat (Igatikugo-oregon
% Kinai-3-nen No. 42), Saga Agric. Exper. Station, by A. Marpa, 13/IV, 1933. No.
833, isolated from asocospores in perithecium produced on wheat (Igatikugo-
oregon X Kinai-3-nen No. 42), ditto. No. 836, barley, at Itabasi, Pref. Ibaragi,
by E. Kurosawa, 17/V, 1933. No. 837, Panicum Crus Galli L., ear, ditto, 15/V, 1933.
No. 838, Miscanthus sinensis AnpErs. ear, ditto. No. 839, Zea Mays L. ear, ditto.
No. 840, barley, ditto, 19/VI, 1933. No. 853, wheat, ditto. No. 854, wheat, Osikabe,
Sozya, Kibi-gun, Pref. Okayama, 22/V, 1933. No. 855, wheat, Bakuroiti, Kurasiki,
22/V, 1933. No. 856, barley (Wase-hadaka), Saga Agric. Exper. Station, by A.
Mazepa, 20/V, 1933. No. 857, barley (Golden melon), ditto. No. 833, wheat (Saikai
No. 6), ditto, 22/V, 1933. No. 859, wheat (Norin No. 5), ditto, 20/V, 1933. No. 860,
wheat (Esima-sinriki), ditto. No. 861, barley (Mikuri-hadaka), ditto. No. 862,
barley (Hizahati), ditto. No. 863, barley (Kobin No. 7), ditto. No. 864, barley
(Kobin-katagi), ditto. No. 865, wheat (Konosu No. 25), Kylisyi Wheat Breeding
Station of the Imperial Agric. Exper. Station, by H. Bukawro, 22/V, 1933. No. 866,
wheat (Kdnosu No. 26), ditto. No. 867, wheat (Iga-tikugo), ditto. No. 863, wheat
(Pusa No. 12), ditto. No. 869, wheat (Esima-sinriki), ditto. No. 870, wheat, Aiti
Agric. Exper. Station, by K. Kuwapura, 25/V, 1933. No. 871, barley, ditto, 24/V,
1933. No. 872, wheat (Saikai No. 31), Ooita Agric. Exper. Station, by K. Konxo,
27/V, 1933. No. 873, wheat (Sirobozu), ditto. No. 874, wheat (Akahozu), ditto.
No. 875, wheat (Iga-tikugo), ditto. No. 876, wheat (Kinai No. 189), ditto. No. 877,
barley (Tatuho), ditto. No. 878, barley {Bozu-mugi), ditto. No. 879, barley (Kai-
ry6-Ooita), ditto. No. 880, barley (Ooita-hizahati No. 85), ditto. No. 881, barley
(Kobin-hadaka No. 8), ditto. Nc. 882, barley (Hadaka, Ooita-nedi No. 15), ditto.
No. 883, horse-bean (Viciz Fala L.) stem, Hatihama, Kozima-gun, Pref. Okayama,
28/V, 1933. No. 884, barley, Miyazaki Imperial College of Agric. and Forestry,
by L Hivo, 31/V, 1933. No. 885, barley (Kedaka-rokkaku), Hukui Agric. Exper.
Station, by T. Marsvora, 2/VI, 1933. No. 886, wheat (Tohoku No. 17), ditto. No.
887, barley (Siro-bunbu), Kumamoto Agric. Exper. Station, by Y. Kiea, 2/VI,
1933. No. 888, wheat (Sintyttyd), ditto, 29/V, 1933. No. 889, barley (Simabara),
ditto. No. 890, wheat (Kumamoto No. 1), ditto. No. 891, wheat (Wase No. 1),
ditto. No. 892, wheat (Esima-sinriki), ditto. No. 893, wheat (Saitama No. 27),
ditto. No. 894, wheat, Naka, Inaba-gun, Pref. Gihu, by M. Hrora, 29/V, 1933.
No. 895, barley (Ooita~-nedi), Ooita Agric. Exper. Station, by K. Koxxo, 1/VI, 1933.
No. 896, wheat (Ooita-igatikugo), ditto, 5/VI, 1933. No. 897, wheat (Wase-kiso),
Sioya, Hikawa-gun, Pref. Simane, by K. Yokoer, 6/VI, 1933. No. 899, barley, Oo-
yama, Itano-gun, Pref. Tokusima, by T. Aovaar, 9/VI, 1933. No. 900, wheat (To-
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kusima-tikuma No. 29), Tokusima Agric. Exper. Station, ditto. No. 901, barley
(Tinko No.1), ditto. No. 902, barley (Harima), Ehime Agric. Exper. Station, by
H. Mrrosast, 9/VI, 1933. No. 903, wheat (Gosyi No. 3), ditto. No. 904, wheat,
Yosikata, Iwami-gun, Pref. Tottori, by Y. Uemura, 5/VI, 1933. No. 905, wheat,
Inaba, Iwami-gun, Pref. Tottori, by N. Hmaruxa, 5/VI, 1933. No. 906, wheat,
Omokage, Iwami-gun, Pref. Tottori, by Y. Uemura, 8/VI, 1933. No. 907, wheat.
(Hatakeda), Tottori Imper. College of Agric, by Y. Uemura, 12/VI, 1933. No. 908,
wheat (Sintydtyo), ditto. No. 909, wheat (Wase-komugi), ditto. No. 910, wheat.
(Nitta-wase), ditto. No. 911, wheat (Bé-tin), ditto. No. 912, barley (Nara Karyo-
No. 1), ditto. No. 913, barley (Miho), ditto. No. 914, barley (Ei-gata), ditto. No.
915, barley (Yamaguti-hadaka), ditto. No. 916, barley (Sin-tinko), ditto. No. 917,
barley (Esima-sinriki), Nara Agric. Exper. Station, by Z. Murara, 14/VI, 1933.
No. 918, wheat (Norin-gd), Toyama Agric. Exper. Station, by S. Iwavama, 14/VI,
1933. No. 919, wheat, Yamaguti Agric. Exper. Station, by Z. Oxava, 14/VI, 1933,
No. 920, wheat, Hide-mati, Turemi-gun, Pref. Ooita, by A. Ioera, 1/VI, 1933. No.
921, wheat (Kanto No. 2), Tottori Agric. Exper. Station, by T. Hrrom1, 16/VI, 1933.
No. 922, wheat (Nérin No. 1), ditto. No. 923, wheat (IgatikugoXx Tyabo), ditto.
No. 924, wheat (Tokai No. 10), ditto. No. 925, wheat (Kantd No. 6), ditto. No. 926,
wheat (Tyfigoku No. 12), ditto. No. 927, wheat (Tohoku No. 4), ditto. No. 928,
wheat (Tyigoku No. 9), ditto. No. 934, wheat (Norin No. 6), ditto. No. 935, wheat.
(Kanto No. 9), ditto. No. 936, barley, Tyosen Agric. Exper. Station, Suigen,
Tybsen, by T. Nose, 9/VI, 1933. No. 937, wheat (Tukinosima), Western Branch.
Station of Tyosen Agric. Exper. Station, Syariin, Tydsen, by E. Hirata, 7/VIL,
1933.

IV. Methods of Experiments and the Results.

In the present investigation, the pathogenecity of Gibberella saubinetsi, the-
causal fungus of the Fusarium-blight, to wheat seedlings was examined by the
methods given in the writers’ previous paper on the pathogenecity of Gibberella
Fujikuroi, the rice-' Bakanae ”-fungus, to the rice seedlings (Nmixano ete. 1933).
Triplicate inoculation-experiments were carried out.

Experiment I,

In the first inoculation-experiment, above stated 124 strains of Gibberella
saubinetii were grown on boiled rind of water-melon. When they had developed
copious conidia, they were used for the inoculation-experiments on wheat. The-
wheat grains used were “Hatakeda” variety, harvested in the experimental
fields of this Institute in 1932. They were disinfected superficially with a mixture.
of alcohol (50%), and corrosive sublimate (0.1%5) for 2 or 3 minutes, and then
they were rinsed thoroughly with sterilized water. About 70 grains, thus dis--
infected, were put into a sterilized Petri dish, to which a piece of the fungus.
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<cultures grown on the boiled rind of water-melon was added. The Petri dishes
were then shaken to cover the seed surface thoroughly with the conidia of the
fungus strains to be tested.

On October 2, 1933, the first inoculation-experiment was started and sixty-four
‘wheat grains, inoculated as above were sown in sand in two flower pots, for each
-of the fungus strains. The pots used were 14 cm. in diameter, 17 cm, high, filled
with sand and autoclaved at 20 pounds pressure for two to four hours beforehand.
The 0.1 per cent Knor’s solution was added to each of the pots as uniformly as
possible. After sowing, the pots were kept in the net-house in the daytime and
in the glass-house at night. When the wheat seedlings in the control grew
and attained the height of about 15 cm., the results were studied, The number
of the germinated grains and that of the diseased seedlings after germination
‘were examined. From these data secured, the percentage of the germinated
grains and of the healthy seedlings were computed. The results of Experiment I,
<examined on October 18, 1933, are given in the columns 2—5 in Table 1.

Table I
Results of Inoculation-Experiments of Various Strains
of Gibberella sanbinetii (Mont) Sace.
to Wheat Seeds.

Date of inocultion and sowing. Date of examination.
Experiment I. October 2, 1933 October 18, 1933
Experiment IIL. October 23, 1933 November 16, 1933
Experiment III. November 18, 1933 December 28, 1933

B e
Experiment I Experiment 1I Expriment III

) Slo y o glo @ =1 B

anims 530 TEE S65eLT Ted S280.F. Tog 58%e

studied C;-Eg é.gé g"é'-s 52% c"E & :2'9% “5"5 £ §EE d'E & 73-2% §"5-5 “32%

ZEETTEE EE BAES TRE EECRARE ER5 EE- 8

£ BF& gavE & | R HHTEE & | v g&®

No. 523 45 6 | 702 609 | 53 11 | 828 | 655 | 42 0 | 658 | 658

40 47 19 | 734 438 | 25 21 | 39.1| 62] 32 10 | 50.0 | 344

41 45 12 | 703 515 | 45 20 | 703 | 395 | 23 21 | 359 | 33

42 43 6 | 672 | 57.8 | 37 20 | 578 | 2668 | 30 12 | 469 | 28.3

43 39 20 | 60.9| 29.7 | 38 9 | 594 | 456 | 47 2 | 734 | 703

44 43 0 | 672 672 49 5 | 766 | 688 | 50 2 | 781 75.0

45 45 3 703 | 656 43 5] 67.2 | 594 | 50 3 78.1 | 73.4

47 50 1 | 782 | 766 | 41 3 | 640 | 594 | 13 8 | 203 738

48 46 3 | 719 | 672 | 55 7 | 859 | 75.0 | 22 8 | 344 219

49 49 0 | 766 | 768 || b4 4 | 844 | 782 ]| 50 2 | 781 75.0

550 42 10 | 858 50.0 | 49 7 | 768 | 6566 | 46 4 | 718 | 856

51 42 9 | 656 | 515 | 50 6 | 782 | 687 | 45 1 | 703 68.8

52 42 0 | 656 | 656 | B0 2 | 782 70| 52 0 | 812/ 81.2

53 56 1 | 876| 8.0 | 51 4 | 79.7 | 734 45 3 | 703 ] 65.6

54 42 0 | 656 | 656 | 52 5 | 812 | 734 | 48 3 | 785 | 703
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Table I. (Continued.)

Experiment I Experiment IT Experiment IIT
Fungus g|lo Slo 2 Elo
straine |5 3.0 7§§ S ARELE IR R
studied dﬁg S &S89 5|8 8= % ngé,_% g9 5_§= P ¥ zo 251595882
SESFS|E TEIE RIS ESP TR TEE IS ELFRE[E EE=%
S | w8 BRwd B | wiR 8fwd B | siR B
No. 55656 41 20 64.1 | 32.8 14 14 21.9 0 26 13 408 | 20.3
56 41 2 64.1 | 60.9 | 48 2 75.0 | 718 | 50 0 78.1 | 78.1
b7 3 {. 6 54.7 | 46.9 | 40 4 625 | 662 | 44 8 68.8 | 56.3
58 34 24 53.1 | 15.6 23 23 356.9 0 31 22 484 | 14.1
59 87 21 578 | 25.0 | 49 25 766 | 376 | 13 11 20.3 33
64 42 2 656.6 | 62.5 | 52 7 812 | 704 ) 563 1 82.8 | 81.2
65 44 0 | 687 | 68.7| 48 6 | 760 | 872 | 58 2 | 908 | 875
66 47 3 734 | 68.7 | 47 14 734 | 516 | 35 11 54.7 | 375
87 37 4 57.8 | 51.5 | 48 2 76.0 | 719 | 51 0 79.7 | 9.7
68 51 3 79.7 | 813 | 48 b 76,0 | 67.2 | 46 18 71.8 | 43.8
778 46 8 719 | 594 | 41 5] 64.0 | 562 39 2 60.9 | 578
79 45 9 703 | 56.3 | 43 8 672 | 547 | 45 2 703 | 672

80 | 20 | 26 | 453 | 47| 24 | 21 | 375| 47| 17 | 18 | 2668 18
81 | 43 | 26 | 672|266 42 | 4 | 656|125 186 | 7 | 250/ 141
82 3 | 14 | 562|844 21 | 18 |326| 47 9 | 9 | 141| o
8 | 40 | 16 | 625|375 43 | 12 | 672 | 484 39 | 21 | 609 | 283
84 | 40 | 26 | 625|219 34 | 20 |831| 78| 16 | 12 | 250| 63
85 32 | 16 | 500|260 27 |'18 | 424 141| 12 | 7 | 183| 78
86 | 41 | 12 | 641|453 2 | 25 |406| 16/ 9 | 9 | 141| o

. 87 | 4r | 3 | 734|687 | 48 750 | 734 47 | 0 | 734 | 734

-

788 38 24 | 694 | 219 | 45 22 | 703|359 156 | 12 | 7181 | 47
89 47 2 | 734 | 703 | 45 1 | 703 | 687 50 3 | 781 | 734
90 34 31 | 631! 4.7| 40 27 | 625 | 203 | 18 13 | 281 7.8

832 46 0 | 719| 19| 45 12 | 703 | 516 | 33 9 | 518 | 375
33 46 0 | 719 | 71.9 | &5 0 | 860 8.0 55 2 | 8.0 828
36 36 12 | 54.7 | 359 | 42 21 | 666 | 328 | 17 11 | 266 | 94
37 40 12 | 625 | 43.8 | 42 12 | 658 | 469 | 37 5 | 57.8 | 50.00
38 54 0 | 844 | 844 | 49 0 | 788 | 766 | 49 0 | 766 | 766
39 53 0 | 828 | 828 | 54 0 | 844 | 844 | 51 3 | 79.7 | 5.0
40 23 16 | 3569 | 11.0 | 27 23 | 424 | 63| 35 18 | B54.7 | 29.7

853 46 9 | 719 | 678 | 45
46 0 | 719 | 719 | b4
45 4 | 703 | 641 49
500 | 37.5 | 45

703 | 594 | 50 17 | 78.1 | 51.6
844 | 79.7 | 52 4 | 812 | 75.0
766 | 56.2 | 26 12 | 406 | 21.9
703 | 39.1 | 45 16 | 703 | 453
40 16 | 625 | 375 | 37 578 | 219} 33 24 | 5168 | 141
31 26 | 484 | 79| 19 297 63| 13 8 | 203| 78
59 40 19 | 625 | 328 | 25 23 (391| 31| 19 15 | 29.7| 6.3
60 45 0 | 703 | 703 | 52 2 | 812 | 782 | 65 5 | 86.0 | 78.L

EI &R
G B E8S w
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Table I. (Continued.)

Experiment I Experiment IT Experiment III
Fungus e Slo b = 5|0 > o |2 Sle
amine [s5o FEE 29568, Tuf S8Ee.3, Bu2 SBEn
stadied | 55315 252 552 BES| E5sBE 555585 (£S5 56258
Sl tter i atai el
& | 9% g @ | %M g™T & | %~ g
No. 861 62 | b5 | 8L2| 734! 46 | 5 | 718 | 641 | 17 8 | 266 141
62 45 1 703|687 40 | 13 | 625| 422 33 | 13 | 6516 328
63 39 | 8 1609|492 35 | 26 | 546 141| 29 | 23 | 453 | 94
64 60 | O | 782|794 52 | O | 812 812| 50 1 | 781 786
65 39 | 15 | 609|375 39 | 3¢ | 609 78| 40 | 17 | 625 359
66 40 | 4 | 625| 563 | 42 | 11 | 6568 | 484 | 20 9 | 313 17.2
67 43 | 36 | 67.2| 110 | 34 | 17 | 531 | 266| 26 7 | 40.6 | 20.7
68 22 1 | 344|328 44 | 20 | 687 | 3756 | 5 5| 78| 0
69 47 | 16 | 734 | 500| 25 | 15 | 391 | 1566 11 | 10 | 17.2| 1.6
70 50 | O | 782 782 | 53 4 | 828 | 768 | 37 6 | 57.8 | 48.4
871 49 | 0 | 766|766 49 | 1 | 766 | 750 | 46 3 | L8] 6132
72 39 | 14 | 609|390 33 | 25 | 616 | 125 35 | 27 | 547 | 125
73 54 1 | 844 88| 48 | 0 |750| 0 | 56 2 | 875 84.4
74 43 | 16 | 672 438 30 | 2¢ | 469 | 94| 15 9 | 234 | 94
75 37 9 | 578|438 | 35 | 27 | 546 | 125| 39 | 21 | 609 | 28.3
76 37 9 | 678|438 | 31 | 21 | 484 | 156 37 | 14 | 578 369
7 53 4 | 828|766 48 | 14 | 760 | 63.1| 32 | 10 | 50.0 | 344
78 41 9 | 641 500 43 | 21 | 67.2 | 344 27 5 | 422 344
79 41 | 32 | 641 | 141 25 | 25 [ 391| O | 16 | 13 | 250 4.7
80 44 | 19 | 687|390 45 | 21 | 703 | 375| 26 5 | 408 | 326
881 40 | 20 | 625|313 | 34 | 33 |631| 16| 9 8 | 141| 18
82 36 | 31 | 547 63| 17 | 17 | 266 | O | 41 | 17 | 640/ 375
83 45 3 | 703 656 51 1 | 797|782 48 0 | 750 | 750
84 32 | 22 | 500 156 42 | 21 | 656 | 328| 24 | 14 | 375/ 156
85 44 0 | 687 687 | 38 0 | 594 | 594 | 50 3 | 781 734
88 56 1 | 875 89| 47 | 12 | 734 | 547 | 45 3 | 703 | 65.6
87 36 | 19 | 547 260 | 9 8 [ 141| 16| 2¢ | 20 | 375 63
88 21 | 20 | 328 16| 7 7 | 109] 0 | 28 | 156 | 438 203
89 18 | 13 | 283 | 79, 14 | 14 | 219 0 | 45 2 | 703 | 87.2
90 47 2 | 734 703 26 | 4 | 406 | 344 | 38 3 | 594 | 54.7
891 16 | 16 | 234| O | 36 | 29 | 563 | 109 | 35 | 16 | 547 | 297
92 47 | 28 | 734 297 | 36 | 18 | 563 | 28.1| 39 8 | 6809 | 484

93 18 13 | 283 | 79| 19 14 | 29.7 78 | 27 2% | 422 | 47
94 42 27 | 656 | 234 | 39 15 | 60.9 | 375 | 52 4 | 8l3 | 75.0
95 1 1 16 0 20 15 | 315 7.8 8 1 125 | 10.9
96 42 21 | 656 | 328 | 19 18 | 297 18| 13 5 | 203 | 126
97 40 4 | 625 | 563 | 30 29 | 469 16| 30 10 | 46.9 | 31.2
99 52 2 813 | 782 | 44 6 | 68.7| 594 | 47 2 | 734 703
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Table I. (Continued.)

Experiment I Experiment IT Experiment IIT

Fungus © Blob o 8lom o ESlomk

| eFR g~® | %% gAMTF & | B¥m gmT
No. 900 43 | 24 | 672 297 | 40 | 32 | 625 125| 36 7 | 563 | 453
1 50 | 3 | 782|734| 33 | 27 | 518| 94| 47 | 12 | 734 | 547

2 4 63| 16| 9 | 9 |141| o | 15 | 156 | 234| o
3 30 | 19 | 469|172 26 | 25 | 406 16| 24 | 16 | 37.5| 125
4 28 | 19 | 438 | 141 36 | 18 | 563 | 28.1| 44 8 | 68.7| 56.3
5 50 | 7 | 72672 4 | 1 |687|672] 43 | 3 | 67.2]| 625
] 46 | 12 | 719 532| 42 | 3 | 656|609 42 | 4 | 656 594
7 37 | 21 | 578|250 19 | 16 | 2907 | 62| 21 | 18 | 328 | 47
8 8 | 7 |126| 16| 23 | 22 | 369| 16| 22 | 16 | 344 | 94
9 3 | 23 | 547|188 | 22 | 19 | 344 | 47| 47 | 16 | 734 | 484
910 46 | 6 | 719|626 35 | 15 | 546 | 31.2| 456 | 3 | 703 656
11 4 | 10 | 219| 63| 43 | 16 | 67.2| 437 32 | 11 | 500 | 326
12 41 | 22 | 641|297 35 | 23| 546 188 37 | 16 | 57.8 | 326
13 22 | 20 | 344| 31| 11 | 10 | 172]| 18| 17 7 | 266 | 158
14 5| 3| 78| 81| 21 | 21 |328| o | 16 | 12 | 250| 63
15 40 | 27 | 625|203 | 33 | 26 | 516 | 109 30 | 14 | 469 | 250
16 47 | 26 | 734|323 156 | 14 | 284 18| 14 | 14 | 219| ©
17 41 7 | 641|375 33 | 33 | 616| O | 28 | 18 | 438 156
18 46 | 17 | 719|453 | 38 | 12 | 59.4 | 4068 | 36 | 8 | 56.3| 43.8

19 18 | 13 | 283 | 78| 38 | 18 | 594 | 313 23 | 10 | 360 | 203

920 2 | 22 (4068] 63| 27 | 26 |422| 16§ 7 | 7 |109] 0
21 41 1 | 641 625| 48 | 3 | 750 | 704 | 52 1 | 813| 797
22 48 | 19 | 750 | 463 | 38 | 21 | 594 | 266 34 | 11 | 532 369
23 10 | 3 156|100 36 | 6 | 563|469 17 | 12 | 266 | 7.8
24 | 40 | 20 | 625|312 35 | 23 | 546 188 | 34 | 6 | 53.2| 438
25 8 6 |125| 31| 36 | 27 563 | 141 51 | 12 | 813 | 609
26 39 | 10 | 609|453 | 49 | 11 | 766 | 594 | 35 | 4 | 547 | 484
27 6 | 5| 84| 16| 9 | 9 |141]| o | 24 | 8 | 375 250
28 13 | 13 [ 203| O | 35 | 31 |546| 63| 26 | 3 | 40.6 | 359
3 43 1 | 672|656 40 | 13 | 625 422 | 39 7 | 609 | 50.0
935 49 | 16 [ 766|515 | 40 | 24 | 625|250 41 | 4 | 610 578
36 42 | 16 | 656 | 406 | 36 | 23 | 563 | 203 | 36 | 16 | 563 | 312
37 51 | O [ 797|797 53 | O |828|828| 49 | 9 | 766 | 625
Control | 47 | 0 | 734|734 49 | o | 786 766 (3B, 7 | 718 682

According to the figures given in columns 2 to 5, Table I, there exists a large
difference between the germination percentage of the wheat inoculated with the
fungus strains and that of the control uninoculated wheat. Among the total
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64 grains sown, only 20 or less grains germinated in those inoculated with the
following strains : Nos. 889, 891, 8933, 895, 902, 908, 911, 914, 919, 923, 925, 927
and No. 928.

The percentage of the healthy seedlings of the uninoculated control wheat
was 73.4%, meanwhile it was only less than 10% in those inoculated with the
following 19 strains: Nos. 790, 858, 882, 838, 839, 891, 893, 895, 902, 908, 911,
913, 914, 919, 920, 923, 925, 927 and No. 928. On the other hand, the healthy seed-
ling percentage was above 70% in those inoculated with the following 22 strains :
Nos. 547, 549, 553, 568, 789, 832, 833, 838, 839, 854, 860, 861, 864, 870, 871, 873, 877,
888, 890, 839, 901 and No.937. At least under such circumstances as the present
experiment, the former 19 strains may be assumed to be strongly pathogenic to
wheat seedlings, while the latter 22 strains to have no pathogenecity.

Experiment II.

In the similar manner, Experiment II was carried out. Wheat grains were
inoculated with the conidium of the above stated fungus strains, and were sown
on October 23, 1933. The wheat seedlings developed from these grains were
examined on November 11, 1933. The percentage of the germinated wheat, and
of the healthy seedlings secured were computed as before, and the resulis are
given in Table L

The data given in columns 6 to 9, Table I, show that the results of the second
experiment are similar to those of the first experiment. When the healthy seed-
ling percentage in the control was 76.6%, it was less than 10% in those inoculated
with the following strains: Nos. 540, 555, 5568, 780, 782, 784, 786, 840, 858, 859,
865, 873, 874, 879, 881, 882, 887, 838, 883, 893, 895, 896, 897, 901, 902, 903, 907, 908,
909, 913, 914, 916, 917, 920, 927 and No.928. Meanwhile in the strains: Nos. 548,
549, 552, 553, 554, 556, 564, 567, 787, 833, 833, 839, 854, 860, 864, 870, 871, 883, 921
and No. 937, the healthy seedling percentage was above 70%.

Experiment III

Farther, on November 18, 1933, the third experiment was set about in the
same way. The results secured on December 23, 1933, are given in columns 10 to
13, Table I, which verify the results of the foregoing two experiments. The
healthy seedling percentage was less than 107 in the following strains: Nos. 541,
547, 559, 780, 782, 784, 785, 788, 788, 790, 836, 858, 859, 863, 868, 869, 874, 879, 881,
887, 893, 902, 907, 908, 914, 916, 920 and No. 923.

V. Discussions.

In most of the above given experiments, the germination percentage of the
control, uninoculated wheat was very high and were 73.4, 76.6 and 68.2%, in each
of the three experiments respectively. Meanwhile the germination percentage
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of the wheat inoculated with some strongly pathogenic strains were very small,
and the seedlings were also affected after the germination. Therefore both the
percentages of the germinated grains and of the diseased seedlings after germina-
tion seemed to be applicable in the comparison of the pathogenecity.

For these reasons the writers preferred the percentage of the healthy
seedlings, which may represent the above stated both percentages, for the
comparison of the pathogenecity of the strains studied. The mean percentage
of the above three experiments is given in column 2, Table II.

Table IL
Mean Value of the Healthy Seedling Percentage of Wheat,
Inoculated with Various Strains of Gibberella saubinetii (Mont,) Sace,,
and its Comparison to that of the Control Wheat.

Pingin Mesxt of the healthy |Difference in n'zean of T i I —
kieia seedling percentage |the healthy see.d]mg per- percantage, divided by
. and the probable |centage of the inoculated 5
Sudind error and the control 3 S CANOSS Mot
No. 523 64.1 + 1.07 8.6 + 1.72 5.0
40 28.1 + 6.22 44.6 + 6.36 7.0
41 314 + 7.93 41.3 + 8.07 5.1
42 37.6 + 5.66 356.1 &+ 5.71 6.2
43 48.5 + 6.51 24.2 + 8.79 3.6
44 70.3 £ 1.31 2.4 + 1.88 1.3
45 66.1 + 2.23 6.8 + 2.61 2.5
47 47.9 & 9.60 24.8 +9.73 2.6
48 54.7 + 9.12 18.0 + 9.23 2.0
49 76.8 + 0.52 39 + 1.44 2.7
550 60.4 1 2.87 12.3 + 3.17 3.9
51 63.0 & 3.17 9.7 + 3.44 2.8
52 73.9 + 2.60 1.2 + 2.84 0.4
53 75.0 + 3.28 2.3 + 3.65 0.6
54 69.8 4+ 1.25 29 4+ 1.84 1.8
56 17.7 + 6.27 54.8 + 5.44 10.1
56 70.3 + 2.74 2.4 + 3.07 0.8
57 63.1 £ 1.72 19.8 £ 2.19 9.0
58 9.9 + 2.73 62.8 + 3.06 20.6 :
59 21.9 £ 5.90 50.8 + 6.04 8.4
564 71.4 + 2.98 14 + 3.27 0.4
85 74.5 + 3.61 1.8 + 3.84 0.5
66 52.8 £ 5.05 20.1 & 6.16 3.9
87 87.7 + 4.64 5.0 + 4.83 1.0
68 64.1 + 4.08 8.6 + 4.24 2.0
778 57.8 + 3.89 14.9 + 4.11 3.6
79 59.4 + 2.16 13.3 + 2.60 5.3
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Table II. (Countinued.)

Mean of the healthy

Difference in mean of

F““?“s seedling percentage |the healthy seedling per- TRiente t’ h'e —
strains : percentage, divided by
stadied and the probable |centage of the inoculated 3 prohables e
error and the control
No. 780 3.7 + 5.80 69.1 + 1.47 47.1
81 17.7 + 2.39 55.0 + 2.80 19.6
82 13.0 + 5.91 59.7 + 6.80 8.8
83 38.1 + 3.20 346 + 3.47 10.0
84 12.0 + 2.75 60.7 & 3.06 19.9
85 15.6 + 2.77 57.1 + 3.08 18.8
86 15.6 + 8.16 57.1 + 8.03 7.1
87 71.8 £+ 0.86 0.9 + 1.80 0.6
88 20.8 + 4.98 5.2 + 5.15 10.1
89 70.8 + 0.76 1.9 + 1.65 1.2
790 10.9 + 2.64 61.8 + 2.97 20.8
832 53.6 + 5.50 19.1 + 5.66 34
33 80.2 + 2.38 7.5 + 2.72 2.8
36 26.0 + 1.47 46.7 + 1.99 234
37 46.9 + 0.98 25.8 + 1.87 15.4
38 79.2 + 143 6.5 + 1.97 3.3
39 80.7 + 1.80 8.0 & 2.04 3.9
40 16.7 + 3.94 6.7 + 4.17 13.7
53 56.3 + 1.31 164 + 1.88 8.7
54 746 + 1.32 1.8 + 1.88 1.0
855 474 4 7.11 25.3 + 7.26 35
56 40.6 + 3.36 32.1 + 3.62 8.9
57 24.5 + 3.79 48.2 + 3.98 12.1
58 7.3 £ 0.30 72.0 + 1.38 52.1
69 14.1 4 5.19 58.6 + 5.38 111
60 75.6 + 1.45 2.8 g 1.98 14
6L 50.5 + 10.16 22.2 + 10.23 2.3
62 47.9 + 5.88 24.8 + 8.08 4.1
63 24.2 + 6.98 48.5 + 7.08 6.8
64 79.1 + 0.74 64 + 1.54 41
885 27.1 + 6.32 458 + 5.48 83
66 40.8 + 8.58 32.1 + 8.71 48
67 224 + 3.20 50.3 + 3.47 145
68 23.4 + 8.51 49.3 + 6.64 74
69 22.4 + 7.92 50.3 + 8.04 8.4
70 67.7 + 534 5.0 + 5.50 09
71 72.9 + 161 0.2 + 2.09 0.1
72 21.3 + 4.88 514 + 5.08 10.2
73 66.7 + 16.36 17.0 + 15.40 11
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Table II. (Continued.)

I."'ungus Mea.n. of the healthy |Difference in mean of T branes Th tive fhas
. seedling percentage |the healthy set.adlmg per- percentage, divided by
- and the probable |centage of the inoculated 5
studied e e ol Bl esuiead it probable error
No. 874 209 + 6.33 51.8 + 8.47 8.0
76 28.2 + 4.99 445 + 5.16 8.8
78 31.8 + 4.58 409 + 4.77 8.6
i 54.7 + 6.74 18.0 + 6.86 26
78 39.6 + 2.88 33.1 + 3.14 10.6
79 8.3 + 2.32 654 + 2.68 244
80 36.4 + 1.07 363 £ 1.72 21.1
81 115 + 546 61.2 + 5.63 10.9
82 148 + 640 B8.1 + 653 9.0
83 729 + 2.09 0.2 4+ 248 0.1
884 21.3 + 3.18 5.1 + 3.48 14.9
86 67.2 + 2.268 5.5 + 2.83 2.1
86 68.7 + 5.04 40 + 5.21 0.8
87 10.9 + 3.95 681.8 + 4.17 14.8
88 7.3 + 3.80 65.4 + 3.84 17.0
89 25.0 + 11.89 47.7 £ 11.78 4.1
90 63.1 + 5.73 19.6 + 5.88 3.3
91 13.5 + 4.79 569.2 4+ 4.98 120
92 364 + 3.59 373 + 3.84 9.7
93 8.8 1 2.18 65.8 + 2.56 25.7
894 45.3 + 5.27 274 + 5.44 5.0
95 823 4: 1.79 66.6 + 2.24 29.7
96 15.8 + 5.04 57.1 + 5.22 11.0
97 29.7 + 8.711 43.0 + 8.84 4.9
99 62.6 + 8.34 10.1 + 8.45 1.2
900 29.2 + 5.21 435 + 5.38 8.1
0l 458 + 1048 26.9 + 10.56 26
02 0.5 + 0.10 72.2 + 1.38 52.3
03 104 + 2.56 62.3 + 2.89 21.6
04 32.8 + 0.68 399 + 697 5.7
905 65.6 + 0.83 7.1 +18.6 44
06 57.8 + 1.30 14.9 + 1.83 8.0
07 12.0 + 3.60 60.7 + 3.84 15.8
08 4.2 148 68.5 + 1.97 34.7
09 24.0 + 0.71 48.7 + 7.23 8.7
10 53.1 + 6.06 19.8 + 6.20 3.2
11 275 + 6.12 45.2 + 6.26 72
12 27.0 £ 2.32 45.7 + 2.88 17.1
13 6.8 + 240 85.9 + 2.75 24.0
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Table II. (Continued.)

g | | eniny mofiea o | Diftrncein the mean
:::llizz and the probable |centage of theinoculated per;ex;)t;gbe;b;:v;g:i by
error and the control
No. 914 3.1 + 0.94 69.9 + 1.85 422
16 18.7 + 2.29 540 + 2.65 204
16 11.3 + 65.54 614 + 5.70 10.8
17 17.7 + 6.99 65.0 + 8.15 . 9.0
18 43.2 + 0.76 29.5 + 1.55 19.0
919 18.8 + 3.77 53.9 + 4.00 13,5
20 2.8 + 1.04 70.1 + 1.71 41.1
2t 70.9 + 2.74 1.8 + 3.05 0.6
22 35.9 + 2.94 36.8 + 3.23 114
23 218 4 4.44 51.1 + 4.64 11.0
24 313 + 8.97 414 + 4.9 9.9
25 26.0 + 9.82 46.7 + 9.92 4.7
26 51.0 & 2.32 217 £ 2.72 8.0
27 8.9 + 4.46 83.8 + 4.65 13.7
28 141+ 610 - 58.6 + 6.24 9.4
934 52.8 + 3.80 20.1 + 4.03 5.0
35 44.8 + 5,53 27.9 + 5.70 49
31 30.7 + 3.24 42.0 + 3.51 120
37 75.0 + 3.43 23 +3.73 0.6
Control 72.7 + 1.37

Only the inspection of the figures in column 2, Table II, reveals that there
exists a great difference in the pathogenecity to wheat seedlings, according to
the strains inoculated. However to ascertain this relation more clearly, the
writers computed the differences between the healthy seedling percentage of
the control, uninoculated wheat and that of the wheat inoculated with various
strains. The results are given in the column 3 in the same table (Table II).
Further these differences were compared with their own probable errors, and
the ratios are given in the column 4 in the same table.

According to the data in column 2, Table 1I, the healthy seedling percentage
of the wheat inoculated with some fungus strains, such as No. 552 and No. 556,
ete. is only 0.4 and 0.8% respectively. In the following strains, the differences
were less than 5 times of their probable errors so that these strains might be
assumed to have no pathogenecity to wheat seedlings.
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-  — —  ________ ___________}

Fungus _l\_ld£ Fungus | Mdiff. | Fungus Mgiff. | Fungus | Mqiff. | Fungus Maif,
strains | Egig, | strains | Egijg, | strains | Egjff, | strains | Egigf, | strains | Egigf,
No.871 0.1 No. 870 0.9 No. 885 2.1 No. 838 3.3 No. 889 4.1
883 0.1 864 1.0 861 23 890 3.3 905 44
662 0.4 567 1.0 545 2.6 832 34 926 4.7
564 0.4 873 1.1 647 2.5 865 3.5 866 4.8
566 0.6 789 1.2 877 2.8 543 3.8 897 49
553 0.6 899 1.2 901 2.6 778 3.6 935 49
787 0.6 563 14 549 2.7 BEO 3.9 523 5.0
921 0.8 860 14 543 2.8 5668 3.9 894 5.0
937 0.8 554 1.8 651 2.8 839 3.9 934 5.0
656 | 0.8 548 | 20 833 | 28 862 | 4.1
888 0.8 568 2.0 910 3.2 864 4.1

On the other hand, as in the case inoculated with the strains No. 902 and
No. 858, the differences were very large and attained to more than fifty times.
of their probable errors. The following strains showed large differences.

Fungus | Magigt. Fungus | Mgiff Fungus | Mgiff. Fungus | Magiff
strains Eqifs. strains Egifr, straing Edifr strains Egif,

No. 902 52.3 No, 908 34.7 No, 836 234 No. 915 204
868 62.1 895 20.7 903 21.8 784 19.9
780 471 893 26.7 880 21.1 781 19.6
914 42.2 879 244 790 20.8
920 41.1 913 24.0 658 20.6

These strains may be assumed to have a strong pathogenecity to the wheat.
seedlings, at least under such circumstances as the writers’ experiments were
carried out.

The above stated results of the inoculation-experiments of Gibberella saubinefiv
are similar to those of the writers’ previous experiments on Gibberclla Fujikuroi,
the causal fungus of the rice-“ bakanae ”-disease, They also resemble to those:
of the Tu’s (1930) experiments on Fusarium-blight of wheat in America. His
experiments were carried out on wheat ears in the fields by using three strains
of Gibberella saubinefii together with other fungi to wheat ears in the flowering-
period or later, From his results of inoculations, he compared the percentage-
of diseased ears induced by the strains inoculated. Among the strains, great-
differences in the peréenta.ge of the diseased ears were observed, and he con-
cluded that the three strains studied may represent three different physiological
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forms. His results resemble to the writers’ above results, in the point that
great differences in the pathogenecity to wheat were observed among the strains
studied.

At the same time, the results of the writers’ inoculation-experiments with
124 strains of Gibberella saubinetii show that there exists a number of strains of
intermediate strength in the pathogenecity, between the groups of strains havmg
extremely strong and weak pathogenecity.

VI. Summary.

The present paper is an introductory report of the writers’ studies on the
TFusarium-blight of cereals, caused by Gibberella saubinetii (Monr.) Saco. (Fusarium
gramincarum Scuwapg), and deals with the physiological specialization of the
causal fungus.

The fungus attacks wheat, barley and other cereals and causes not only
the head-blight but also the seedling-blight everywhere in Japan. It is one of
the most serious menace to the wheat industry in our country.

The physiological specialization has been proved to be common in many
-of pathogenic species of Fusarium, and the studies on this problem are important.
Therefore the writers began their investigation on this phase of the causal fungus.
‘One hundred and twenty-four strains of Gibberella saubinetii (Moxr.) Sacc. were
isolated from the diseased ears of wheat and barley, which were sent to the
‘writers from various parts of Japan. The pathogenecity of these strains was
studied by inoculation-experiments. After surface disinfection, wheat grains
‘were inoculated with the conidium suspension of each of these strains, and were
sown in sand in flower-pots, which were previously sterilized under fifteen pounds
‘pressure for from two to four hours. The percentages of the germinated wheat
grains and of the diseased seedling affected after the germination were studied
by triplicated inoculation-experiments.

For the comparison of pathogenecity of each of the Fusarium strains to
wheat seedlings, the writers preferred the percentages of the healthy seedlings
secured, to the total wheat grains sown. The mean percentages of the healthy
geedlings developed from the inoculated grains were computed, together with
the differences between each of these mean percentages and that of the un-
inoculated control wheat, and the ratios of these differences to their probable
-eTTOTS.

The figures secured show that some of the strains tested were very strong
in their pathogenecity to the wheat seedlings. The differences between the mean
‘percentages of healthy seedlings of some strains and that of the control are 20 to
50 times of their probable errors. Evidently such strains are strongly pathogenic
to wheat, at least under the circumstances tested. On the other hand, in some
strains the differences are only under three or five times of their probable errors.
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Such streins should be assumed to be non-psthogenic to wheat. Between the
strains showing the extremely strong and weak pathogenecity, & number of
strains of intermediate strength are found, according to these results.
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Errata

In page 433, line 4,
for “ Droksox and his fellows (1923, 1932, 1933)”
read “ Dicrsoxn (1923), Puer and his fellows (1932, 1933) ”.




