N7 A DB R T R (D
HRORBICRIZTHEB LU BRI OEZE

n 3 e
(B3R 2 3L 90 28)

' jStudies on. the head formation of chinese cabbagé (VD)

Effects of light intensity and daylength on the development of leafy head

by Toru Kato
(Laboratory of Vegetable Crop Science, Faculty of Agriculture)

Summary

1. Head development was significantly correlated with leaf area of wrapper leaves. The
higher the light inténsity and / or the longer the daylength, the more increases the leaf
‘area of wrapper leaves, resulted in the compact leafy head of chinese cabbage.

2. The lower the light intensity, the less the increase in number of leaves and leaf
weight during the growth period.” And further the addition of nitrogen fertilizer increased
those tendency. '

Consequently the less application of nitrogen fertilizer is favorable for the growth of
chinese cabbage under low light intensity.

3. Short day condition retarded the growth of seedlings and depressed the flower bud
differentiation more than long day condition, and then head formation was not promoted
by the after-effect of short day treatment during the growth of seedlings. in both spring

and autumn
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Table ! Application plan of fertilizers

N)ate

Aug. 15 | Aug. 28| Sept. 1 l Sept. 6 |Sept. 11| Sept. 16 Sept. 21 Sept. 26| Oct. 1 | Oct. 6

Plots ~<
Heavy Manure N :3 N:lgl N:3 N:3gd N:3 N:3
. 3 . . . . g - g . g
nitrogen N&‘ 2 N2 £ g g N :3g N :3g
Light piag Pilel o | Bk o | Bl
nitrogen K :2g K:2gp O ' o K:3g K :dg

N : Ammonium sulphate
P : Calcium superphosphate
K : Potassium hydrochloride
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A : Under full sun light (100%)

B : Under cheese cloth  (75%)

C : Under reed blind (45%)

1 Heavy nitrogen

Light nitrogen
Fig. 1. Effect of light intensity and nitrogen dressing on the leaf area of chinese cabbage at
‘ the beginning of head formation. :
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Fig. 2. Effect of light intensity and nitrogen dressing on the increase in leaf number and leaf
weight of chenese cabbage.
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Fig. 3. Effect of light intensity on the growth of chinese cabbage.
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Left : Low nitrogen application
Right : High nitrogen application
Fig. 4. Effect of nitrogen application under low light intensity on the leaf behavior and head
development.
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Table 2. Effect of light intensity on the yield of chinese cabbage

) ] ~ |Nitrogen Number of leaves Leaf weight (g)

I Y resing | Woapper | Head T ol | Wrapper| Head | ol [VrerRL

Full sun light | High 21,0 78.4 99. 4 790 1050 1840 0.75
(100%) Low 19.3 73.3 92.6 649 674 1315 0.96
Shife High 220 614 8.4 | 525 | 196 715 2.76

cheese cloth 1 Low: 22.0 67.4 89. 4 640 482 1122 132
Shade High 220 53.6 75.6 435 158 593 2.75
reed plind | fow 21.8 51.2 79.0 465 162 627 2. 87
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Fig. 5. Correlation of head weight with leaf area of wrapper leaves at the beginning of head

formation.
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Upper : Growth during the head formation
Lower : Head development at harvest time
Left : Long day treatment
Right : Natural short day
Fig. 6. Effect of long day treatment on the growth of Nozaki No. 2 chinese cabbage.

Table 3. Effect of long day treatment on the growth of chinese cabbage

Number of leaves The largest leaf ;I;g;a! Leaf weight (g) Dry weight
Plot of
Wrapper | Head - Length | Width | area Wrapper | Head | -
leaves leaves Total cm (em)!  (cm?)| leaves leaves l Total | leaves (g)
Shortday! 16. 6 340 50. 6 34.0 22.0] 8744.8 505.3 65. O! 570. 3 15.3
Long day 18.0 36. 3 54.31 . 34.5 26.91 9196. 8 678. 2 99. 3‘ 771. 5 19. 8
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Table 4. Effect of short day treatment on the growth of seedlings sown in autumn

Va Treat- Number of leaves Fresh weight (g) Leaf The largest leaf
ariety Exi:o'an- Unex- ~ . aréd |7 ength | Width
ment | “Jed | panded ’ Total | Top | Root | Total (cm?) | (ecm) | (cm) | L/W
Nozaki | Check 9.00 . 210 30.0 35.0 3.2 38.2, 580.8 17.0 11.2 1.52
No. 2 | Short o.0f 1Lo 200 68 o5  ro 1397 1.0l 60 16T

Matsu | op i 1400 2200 360 605 49 654 929.4 19.5 124 157

shima-

Jun Short
No. 2 day 1.0 16. 0 27. 0 13.0 0. 8 13.8 113.2 10. 8 6.1 177

Haku- | o 13.00 2000 34.0 46.5 3.8 503 77750 183 112l 163
shoku- Short
or 10.5° 150 255 9.0 Lo 10.0f 182.4f 12.6 6.3 2.00

hotohren| day

Table 5. Effect of after-effect of short ﬂay treatment on the head formation of chinese cabbage

Treat Number of leaves | Leaf weight (g) |The largest leaf Petcecr:;age Beginning '
. at- §
Variety . plant °
‘Wrapper |Head Wrapper | Head Length | Width | ,: . head
ment | o ves  |leaves Total leaves |eaves Total (cm) | (em) dlﬁ%?;gf‘ted formation*
Nozaki |Check 13.6] 81.0 94.6 1157, 1215 2372 47.0 37.5 45 | Sert. 29
No. 2 Sgg;t 12.8 63.7 76.5 664 618 1282  42.5|  34.8 10 |Oct. 3
 Matsu SCheck|  20.6) 79.6)100. 2 985\ 905 1890]  35.3  26.0 60 | Oct 1
Jun  [Short| - :
Non, [Bher 18.9) 69.¢f 88.5| 618 st4 1132 320 23.3 35 | Oct. 5
Haku- ICheckl 56 o 724/ 98.4] 1375 625 20000 44.5 33.0 85 | Oct. 3
shoku- Short
hotohren| aor 1.0 66.5(83.5| 74| sig 1362 40.5 318 55 | Oct. 6

* The beginning of head formation was decided at time when more than 50 per sent of plants
started to form the head.
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Table 6. Effect of short day treatment on the growth of seedlings sown in spring

No. of leaves The largest leaf | Fresh weight (g) | Dry weight (g)
Treatment -
Expanded Unexpanded‘ Total L(E;%t)h VX: lr(r]lt)h Top ‘ Root Top Root
|
Check 11.0 225 33.5] 14.3 116 38.5 4.1 3.0 1.2
Short day 10. 1 19.00 29.1 14.0 11.2 34.6 3.7 2.2 0.7
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Table 7. Effect of aftereffect of short day treatment on the head development of chinese cabbage

No. of leaves Leaf weight (g) The largest leaf
Treatment ; -
Wrapper | Head N ‘Wrapper Head Length Width
leaves leaves l Total leaves l leaves ’ Total (cr%l) (cm)
Check 14. 4 39.3 53. 7} 790. 0 279.0 1069. 0 35.2 26.7
Short day 13.2 30. 1 43. 3] 638. 5 115. 4 753.9 28.5 23.5
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