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Table 1. The Status of different seedling of Peiping Kohlirabi at the
beginning of low temperature treatment. (Mar. 9)%

. , Days after Number of | Sizeof stemin
Seedling group | Date of Sowing _ ,
Sowing expanded leaves| diameter(mm)
Nov.29 100 15.0 8.6
Dec. 9 90 12.5 55
Dec.18 81 8.5 2.0

a. Seefig. 1.for reference of experimental plan.

2.

8

Table 2. The bolting behavior of Peiping kohlrabi asinfluenced by various durations
of low temperature treatment (8 ) at different seedling stages.

Duration of Number of plants
Seedling group treatment Percent of
Treated | bolted plants flowered
(day)
0 6 0 0
18 6 4 67
28 6 6 100
38 6 6 100
0 6 0 0
18 6 5 83
28 6 6 100
38 6 6 100
0 6 0 0
18 6 0 0
28 6 0 0
38 6 0 0

a. Seefig. 1. For description of treatments.
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3.
Fig. 3. floral development the swollen stems of Kohlrabi treated with different
duration of low temperature (8 ). See Fig. 2. for reference of experimental plan.

A. Investitaged on Feb. 1, 1977. 0. Non-treated (Stage 11VO)—Growing point (G P)
raised. Vetetative adult. —1. One-week treated (Stage I1V7)—Growing point wlobular and
floral primodia was initiated. L shows a leaf primodia was formed. —2Two-weeks
treated(Stage 11V 14)—Floral primodia arised, the same as A-1. —3. Three weeks tretaed
(Stage 11V 21)—The apex gradually grew higher and thicker. —4. Four weeks treated (Stage
1V 28)—The Width and height of apex were more devel oped.

B.Investigated on Feb. 8, 1977. —0. Non-treated (Stage 111V 0)—Flat apex. —1. One week
treated (Stage 111V 7)—Growing point globular, no farther developed. —2. Two-weeks treated
(Stage 111V 14)—As same as B-1. —3. Three weeks treated (111 21)—Floral primodia arisein
axils of the leaf primodia. but still keep the stage as same as A-3. —4. Four weeks treated (111V
28)—Fora primodia did'nt develop to form flower bud. 5, Five weeks treated (I11V
35)—Flower bud (FB) and sepal (S) were formded. 6. Six weeks treated—Flower bud (FB)
and sepal (S) were more developed. —7. Seven weeks treated—Flower buds (FB) were
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developed completely and bolting.
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Fig. 4. Effect of different duration of low temperature treatment (8 ) on the flowering behevior of
Peiping kohlrabi, plants werw sown on Sept. 1, transplanted on Oct. 1, and treatement started on
Dec. 3. Swollen stem were vernalized for : x : 1week ; m :2weeks; O :3weeks; o :4
weeks; o :5weeks; :6weeks; A :7weeks.
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Table 3. Changes of carbohydrates and nitrogen contentsin the swollen stem of Ptiping kohlrabi treated
under low temperature with different durations. a (Percent on dry matter)

Nitrogen Soluble Sugar Total Total
Treatment Non-reduc Starch|Carbohy-| C/N |Soluble
Soluble |Insoluble| Total |Reducing Total
ing drates suger/N
0 2.16 228 |4.44 | 2325 163 |24.88| 3.86 | 28.84 | 6.50 | 5.60
7 2.13 183 | 396 | 2411 3.70 |27.81|3.77| 3158 | 798| 7.02
14 2.13 266 |4.79| 20.33 436 (2946|457 | 29.26 | 6.11 | 515
21 2.19 245 |4.64| 2315 471 |27.86| 3.57 | 3143 | 6.77 | 6.00
28 2.59 197 | 456 | 2381 514 |28.95| 258 | 31.53 | 6.35| 6.78
35 255 264 |591| 19.99 6.61 |26.60| 3.68 | 2528 | 4.28 | 3.66
42 2.65 144 | 4.09
49 3.09 316 |6.25| 18.88 284 2172|381 | 2553 |4.09 | 348
0 1.38 185 |3.23| 29.06 537 |34.42 3.68 | 68.10 |11.80| 10.66
7 1.38 155 [293| 36.71 354 [40.25| 346 | 43.71 (14.92| 13.74
14 157 204 |3.61| 2055 6.25 |27.07/395| 3182 | 881 7.05
21 1.84 3.06 |4.90| 13.67 462 |1829|4.21| 2249 | 459 | 3.75
28 1.93 259 452 | 1245 371 (16.16|4.94 | 21.10 | 4.67 | 3.58
35 2.68 228 |49 | 6.04 461 |10.56|5.61| 16.26 | 3.28 | 2.15
42 281 280 |5.61| 9.82 8.76 1858|464 | 23.22 |4.174| 3.31
49 2.95 223 |518| 9.58 342 |13.00|505| 18.05 | 349 | 251
0 1.50 159 |309| 27.70 747 |3517|4.67 | 39.84 |11.89| 11.38
7 1.67 188 |305| 3L.21 492 |37.13]| 399 | 41.12 |13.48| 12.17
14 1.87 095 |1.82| 25.86 1531 |41.18| 3.67 | 44.85 |15.90| 14.60
21 1.56 143 | 199| 2411 6.05 |31.16|4.05| 3521 |11.78| 1042
28 1.89 352 |541| 17.39 9.72 |27.11|4.27| 31.38 | 580 | 5.01
35 2.49 182 |431| 11.28 10.75 |22.03| 459 | 26.62 | 6.18 | 511
42 2.59 235 494 | 12.80 13.10 |25.09| 3.01 | 2891 | 585 | 524
49 1.70 144 914 | 11.40 6.17 |1557|4.20 | 21.77 | 6.93 | 5.60

a. See Fig. 2 for description of treatments.
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Table 4. Comparison of bolting and flowering dates of Peiping klolrabi vernalized at
high altitude (Fu-Shou-San farm, 2,200m)

Sowing on low| Transplanting |Retransplanting| 50% plants|50% plants| Flowering
land to high altitued| tolow land bolting | flowering | ended

Sept.9 Nov.15 Jan.28 Feb.14 Feb.27 | March .31
Sept.9 Nov.15 Feb.18 March.3 | March.8 | April 2
C/IN
3.A-0 3.A-1
3. V7 CIN
CIN 2 1 2 8
3.A-1, B-1,B-2 CIN 3.V, V7, Vi4
3.B-5.6.7 C/IN 3. V35 V49
Whyte 1948, Crocker
1953 1972 Vernalization
1963 1969 Vernalization
Sadik(1968)
5 20
° 26
Kimura 1961
CIN
C/IN 1939

1959 Whyte
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(1938) Phasic development Theory Green

plant vernalization type Thermo-phase

Photo-phase

CIN
CIN
S E K
1. 1960 58
2. 1962
B1:88-141.
3. 1964 °
160
4. 1968
97-100
5. 1968 Vernalization 4
52(3):139-144
6. 1939
4:1-112
7. 1969 5
38(4):325-328

8. 1954 E3:1-12
0. 1959 6:1-166.
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Effecf of low temperature treatment on flower
development in Peiping kohlrabi

Tzay-Fa Sheen and Shun-Chung Chuang

Summary

1.The experiments were carried out to investigate the condition and development
of flowering, associated with metabolic changes of carbohydrates and nitrogen in
relation to low temperature treatment of Peiping kohlrabi in order to find the
physiological causes for the flower development.

2.Peiping kohlrabi is a green vernalization type plant. The sensitivity to low
temperature treatment occurs at a certain stage of the seedling's development, that is
after asize of at least 13 expanded leaves (or more than 6 mm of stem diameter). The
results show that alow temperature treatment of 8  for at least 1 month is required.

3.For the purpose of selection the mature kohlrabi were exposed at 8  under
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dark condition for 6 weeks to induce compl ete flowering.

4.The following metabolic changes in teh swollen stems were associated with the
development of flower bud differentiation: a. The metabolic changes in the swollen
stems during the vernalization period showed that the content of carbohydrates
increased while the total nitrogen content decreased during the first week of treatment.
Especidly, the sugar content in the swollen stems increased rapidly by early low
temperature treatment. b. One week of low temperature treatment (8 ) lead to flower
initiation after the end of exposure. At the time of flower initiation the sugar content
reached its peak. The C/N ratio also was at a high level. The longer the low
temperature treatment, the more floral organs developed and the more sugars were
consumed while the nitrogen content gradually increased. c. The experiment showed
that the longer duration of low temperature treatment not only accelerated the
development of floral organs, but aso promoted perfect flowering. When axillary
flower bud and sepal developed, the suagar content decreased. The plants which had
bolting of flowering consumed more sugars which lead to a lower C/N ratio. On the
contrary, those plants with a shorter period of low temperature treatment, while
maintaining a higher sugar content and C/N ratio, did not develop flower or only
inperfect flower. d. It can be concluded that during the period from low temperature
treatment to flower initiation increasing total sugar and decreasing nitrogen
compounds contents form a high C/N ratio while in a later stage, from flower
initiation to bolting, a low C/N ratio is caused by a decrease of sugar content and a
increase in the content of nitrogen compounds.

5.In subtropical Taiwan the low temperature requirement for the seed production
of Peiping kohlrabi cannot be fulfilled. However, it is possible, to expose plants at
high altitudes (2,000m above sea level) for a period of vernalization whereafter flower
development and seed production can be performed in warm and dry lowlands.
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