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Studies on Growth and Flowering of the Plastid Mutants
of Einkorn Wheat in Aseptic Culture

Mamoru SucINO

Synopsis

A preliminary experiment to bring up the twelve varieties of bread wheat plants on
nutrient agar media in 18 x 180 mm test tubes showed that they were able to grow into
maturity with some parallelism to their flowering habits in the field.

Two kinds of the mutant plants for the plastid pigment of einkorn wheat,Albino which is
devoid of chlorophylls and Carotina which has about one fifth of the normal chlorophyll
content in the leaves, and the normal green plants were aseptically cultured on the nutrient
agar media containing different amounts of sucrose and yeast extracts (YE) in the test tubes.
In the three types of plants, especially Albino,the vegetative growth were much accelerated
while the reproductive growth were inhibited by adding 1 % YE in the media.

‘The photoperiodic responeses of the mutant plants were basically the same as those of the
green plant suggesting that chlorophyll is not directly participating in the process. Under the
normal long day conditions (the scattered daylight was supplemented with artificial illumina-
tion during the night), however, the number of leaves on the main axis before flowering was
smallest in the green plant followed by Carotina and Albino plants in this order. The
development of the flower and the growth of the shoot were greatest in the green plant
followed by Carotina and Albino plants in this order again.
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Table 1. Growth and development of ten bread wheat varieties cultured aseptically in 18 x 180 mm test
tubes. Plants were grown on basal media containing 5 % sucrose and 0.5 % yeast extract in a phytotron
at 20 * 1°C under continuous illumination from Dec. 25 to March 1, 1955 (65 days) (A) or from Jan.
23 to March 12 (48 days) after 50 days of the vernalization (B) .

(A)
Varieties (No.) No. of Stem Shoot Days until Seed for-
. Leaves*  length (mm) d.w. (mg) heading mation**(%)

Norin-No, 35 14 5.00 150.0 99.6 27 0
Norin-No. 75 16 5.00 145.5 109.7 25 0
Norin-No. 61 11 6.09 140.0 111.3 38 54.5
Shin-chunaga 13 6.23 162.3 98.5 43 15.4
Norin-No. 29 8 6.63 153.7 101.2 46 0
Norin-No. 43 12 6.75 144.1 103.3 44 50.0
Norin-No. 26 14 6.79 147.1 131.6 65 0
Hosokara 13 9.07 65.4 115.0 >65 0
Norion-No. 72 6 9.50 86.6 - >65 0
Nishimura 10 >8.40 3.8 100.0 >65 0

(B)
Norin-No. 35 11 5.00 126.3 93.1 24 0
Norin-No. 75 11 5.63 141.3 91.5 28 9.0
Norin-No. 61 13 6.00 134.2 93.3 28 92.3
Shin-chunaga 12 6.00 147.1 71.5 27 75.0
Norin-No. 29 13 6.15 132.3 68.8 50 0
Norin-No. 43 13 6.38 141.9 83.4 40 30.8
Norin-No. 26 16 6.56 130.9 74.5 45 6.3
Hosokara 12 7.00 133.3 103.0 40 8.3
Norin-No. 72 5 7.60 131.0 106.4 48 0
Nishimura 13 >9.00 442 94.1 >48 0

* Number of leaves formed on the main axis before flowering.
** Percentage of plants with fertile seed. Usually one seed per plant was formed.
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Table 2. Comparison of the development (flowering) of five wheat varieties cultured
aseptically in test tubes and subjected to different durations of low tomperature
(vernalization). The plants were grwon on basal media containing 5 % sucrose and
kept in a phytotron at 25 +2°C under continuous illumination from Nov. 17 to Jan.

6 (50 days).
Days of Wheat varieties
verna-  Items*
lization Konosu-No. 25 Norin-No. 35  Norin-No. 26 Nishimura Akagawaaka
A 100 100 100 0 0
0 B 5.26 5.25 7.71 >6.7 >6.3
C 28.1 30.0 43.5 >50 >50
A 100 100 100 27 20
20 B 5.01 5.80 7.42 >8.8 >10.8
C 28.4 36.3 44.7 >50 >50
A 100 100 100 100 50
30 B 5.15 5.33 7.00 9.91 >11.2
C 23.0 30.6 33.2 46.2 >50
A 100 100 100 100 100
60 B 5.60 6.10 6.21 6.90 7.84
C 20.2 27.5 23.1 39.1 36.5

* A: Percentage of plants with flower. B: Number of leaves formed on the main axis
before flowering. C: Days to heading after the end of vernalization.
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Table 3. Comparison of the respiration rates in the leaves of the two kinds of plastid
mutants, Albino and Carotina, and the normal green plants. The first leaves of the
plants grown in light 10 days after germination were detached and the respiration was
measured manometrically at 30°C for 60 minutes.

Kind of the leaves

Dry weight of the

Qo2 ml/mg d.w.

first leaves (100=2.1 mg) (100 =6.61)
Green 100 100
Carotina 83.9 93.5
Albino 92.7 35.4
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Table 4. Floral stages assigned to development of

the flower primordia in the shoot apex ot wheat.

Floral stage Description of the shoot apex AL D X5 II160FM (MR L ~ L T#3004) &5
0 Vegetative, smooth dome A EREFICE W2, EHFOBIEII66H%N4 A
0.5 Slightly elongated apex 1247 u- g b ape s
1 Elongated phalloid apex > E], ;{T K %E' -I:i;lﬁ R e DA, S
2 Double ridge i’-ifbéli’}ifa‘iU‘%flftﬁfflﬁk\’(!i Table 4 C:.?T(T
3 Formation of side spikelet {EHFEIEERRSIE (floral stage) &4 313 CHIEL 7,
4 Anther initials visible OB E Fig 15 LU Fig 2 LR L~
5 Heading
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Fig. 1 Effect of sucrose in media on the development

of the albino and green plants aseptically cultured ifl KHEERTLE, BEEMI BT, TT L i
test tubes. plants were grown from Jan. 29 to April e ke - o , -

5, 1959 on the basal media containing 1% yeast tH ?’m” SOTTNTRIEL 27, T L 20
extract and different amounts of sucrose in a growth HEHFEFaB UL KHMBlanL, LaL, e, T
cabinet at 20 * 3°C. They were illuminated at 12_09 E2%LLL0 L G BERIEIX T 100/5— 4 > b OfERE
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formed on the axies before flowering. T indicates ED Y s BEREX TO & 2Bk A TEF 3L L 72, %
that the leaf number is still increasing, (B) : The HIEEERELT, B DEATELHTH 75,
percentages of the plants with flower primordia. 8, 0% D aBEREIX CIIES%IE AT — Vb

The figures in parenthesis represent the floral stages. ECREDBB N o - OILER S h 5 (Fig. 1-
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Fig. 3 Effect of caseinhydrolysates in media on the

growth and development of the albino and green
plants aseptically cultured in test tubes. Plants were
grown on the basal media containig 8% sucrose and
different amounts of caseinhydrolysates from March
29 to June 6 in a growth cabinet at 18 to 25°C.
They were artificially illuminated at about 2000 Ix
for 8-hours and at 30 Ix for 16-hours a day. (A) :
The main stem length and the shoot dry weights.

(B) : The number of leaves on the main axis before
flowering. The figures in parenthesis represent the
floral stages.
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Fig. 4 Effect of yeast extract in media on the growth

(A: The main stem length. B: The shoot dry
weight) and development (C: The number of leaves
formed on the main axis before flowering and the
floral stages shown by the figures in parenthesis) of
the green, Albino and Carotina plants of einkorn
wheat aseptically cultured in test tubes. The plants
were grown on basal media containing 8 % sucrose
and different amounts of yeast extract in a growth
cabinet at 18 to 25°C. They were artificially illumi-
nated at about 1000 Ix for 8-hours and at 100 1x for
16-hours a day.
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Fig. 5 Effect of photoperiod on the development of
the albino and green plants aseptically cultured in
test tubes. The plants were grown from May 7 to
July 25, 1960 (62 days) on the basal media contain-
ing 1% yeast extract and 10% sucrose in a room
with temperature range of 18 to 28°C. They were
subjected to natural scattered day light, and for the
longer photoperiods the natural day length was ex-
tended with artificial illumination of about 30 Ix at
the test tube level by 30 watt incandescent lamps.
(A): The leaf numbers on the main axis before
flowering. T indicates that the leaf number is still
increasing. (B ): The percentages of the plants with
flower primordia. The figures in parenthesis re-
present the floral stages.

Length of the main stem (mm)
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<]
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201 20 §
[
Q

0 - . 0

8 12 16 20 24

Photoperiod (hours)

Fig. 6 Effect of photoperiod on the growth of the
albino and green plants aseptically cultured. For
culture conditions see legend to Fig. 9. O—O @—@:
the stem length of the albino and green plants, A\
A—A: the shoot dry weight of the albino and green
plants, respectively.
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Table 5. Comparison of the grwoth and development of the Albino ( A ),Carotina (C )
and green ( G ) plants of einkorn wheat aseptically cultured on basal media contain-
ing 8 % sucrose for about 80 days., The plants were placed in a glasshouse and
subjected to the natural scattered day light (ND, a short day) or continuous
illumination supplemented with a incandescent light at 500 Ix during the night

(IL-500 1x) from Dec, 22 to March 1, 1960.

Illumination ND ND+IL- 500 Ix
Types of pl. A C G A C G
No. 20 8 17 17 15 19
No. of leaves formed >9.8 >10.8 >10.0 9.0 7.9 7.0
on the main axis +0.1 +0.1 +0.0
% of plants with 0 0 0 100 100 100
flower initials
Floral stages 0 0 0 2.6 34 4.8
+0.2 +0.1 +0.1
Length of the main * * - 524 99.7 152.1
stems (mm) 7.3 *6.9 +5.9
Dry weight of the 35.2 68.4 78.9 39.6 68.5 98.0
shoot (mg) +1.8 5.2 +4.6 +3.0 +5.8 5.1

* The stem elongation was not visible.
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Fig. 7 Growth of the albino and green plants cultured

in darkness on the media containing 1% YE and
different amounts of sucrose. The plants were
grown at 20 £ 2°C in test tubes aseptically from Feb.
10 to April 18, 1959 (69 days). (A): The dry
weight of the shoots. (B): The stem length. (C) :
Number of leaves formed on the main axis. The
figures in parenthesis represent the percentages of
the plants with flower primordia and (X) indicates
the dead plants.
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Table 6.

Comparison of flowering in the green (Gr) and albino ( Al ) plants grown

under continuous illumination with different light sources in the different incubation
conditions mentioned in the previous experiments.

Light intensities*

Incubation conditions

Flowering states

of

the main the sup- Media Tempera- Days No. of leaves Floral
day-time plemental with (+) tures on the mian stages
illumi- night illumi- or with- (°C) axis

nation  nation 2,::‘((;)% Gr. Al Gr. AL
ND 30 Ix +YE 18 ~ 28 62 8.2 10.2 3.1 1.9
ND 500 Ix - 10 ~29 80 7.0 9.0 4.8 2.6
2000 1x 30 Ix +CH 18 ~25 65 9.5 11.3 23 1.6
2000 Ix 30 Ix - 18 ~25 65 8.0 8.8 2.2 2.3
1200 Ix 100 Ix +YE 20 ~25 67 7.9 8.6 3.1 3.0
1200 Ix 300 Ix +YE 18 ~24 66 6.9 8.3 3.2 3.1
1000 1x 100 Ix +YE 18 ~25 76 8.2 8.6 3.1 3.9
1000 1x 100 Ix -YE 18 ~25 76 7.6 7.4 3.1 2.4

* Natural scattered day light ( ND ) or artificial lights with different luminosities

at the plant levels.
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