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Studies -on the head formation of chinese cabbage (V)
Effects of environmental factors on the nasty movement of leaves
by

Toru KaroO
(Laboratory of Vegetable Crop Sciences, Faculty of Agriculture)

Summary

The effects of environmental factors on the nasty movement of leaves were investigated to
understand the mechanism of head formation in chinese cabbage in more detail.

1. Shading induced the hyponastic movement of leaves, but it was affected by age, part
and area of leaves, and flank of vein which was exposed to light conditions.

Both young and old leaves were not sensitive to light, while adult matured-leaves were
temarkably sensitive The top part of leaf; ventral flank of vein, and much amount of leaf
area were more sensitive than those corresponding controls.

2. It was shown that leaves curved inward when transfered from the place under full
light intensity to the place under 20 per cent of full light intensity and expanded gradually
when transfered from the dark room to the place under 20 per cent light intensity.

These results suggest that nasty movement of leaves is controlled not only by light
intensity in daytime but also by duration of illumination.

3. Short photoperiod promoted the hyponastic movement of leaves, but extremely shorter
photoperiod, which appeared to give shortage of assimilation to growth and development
of leaves, inhibited the inward movement.

4. Blue light retarded the inward movement by shading, while red light did not.

5. Hyponastic movement of lesves by shading was promoted with increase in temperature,

s0il moisture, but not so much with wet air moisture.

I. ¥ &2 H =&

ER OB RIS L TR S EORMER® T #HROBETICL - THESATY
Bo COBEFRENEFEZZIOCNZSOT, EHOMMOMLE, FTWoOKZ X, KR ESICE
L TOBEPD TS, EOWMMICLAMMESIS MABEARLTHWEZEEZHOMC LTS
fc(°'7’5'9)° .

DL KHHIKOBETFBELDOEICKELSBEEL TN AL TH B, BEEELGHICE-T
RO M BNV HE0RBALVTOLRENI ED 712095 2 EHBH LN TN B EI0G10ED



150 FRALEE TR SIS EAREEE O MBS

CNSDEFELZHSICT B0, BHERE Ol & OBFEEZBRUICOBRBRETH S,

0. &8 IUHBR

L Jticxd 5oL Oy :

(1) 4 & OBFE 08O EGEATLE I AI0EELE RETAIEROsETLEN LKL
FAEEL, WiH® 0N it - T8 EFBICAN, 4RSI BZRIE L7,
FORBEW 1 ROLEBD T, BLE, FHWE biICB/HLE L, FKICH L THBTH 2 0iIcH L,
BRI R EEAA & <, bR L THRTSH - 7,

(2) ZED¥RALE OBIFE  30H HIEKIY 2 BUL A .
LTl A i U, AR & 5 v L Table 1. Effect of leaf age on the hyponastic
| Y movement by dark treatment.
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o o e o . Leaf age
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* Degrees hyponastic curvature

Table 2. Sensitivity of leaf part to dark.
Top part Basal part
1 24° 15°
2 ' 25 16
3 27 18
4 24 16

* Degrees hyponastic curvature

Fig. 1| Sensitivity of leaf part to dark.
A : Basal part of leaf
B : Top part of leaf
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Table 3. Sensitivity of leaf flank to illumination

Ilumination
On dorsal flank l On ventral flank
1 22°° 10°
2 19 12
< Direction of illumination 3 2 8
Fig. 2 Sensitivity of leaf flank to 4 22 14
illumination .
A ¢ Illumination on the dorsal flank *. Degrees hyponastic curvature
of vein. -
B : Ilumination on the ventral flank
of vein.
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Table 4. Effect of leaf area on the hyponastic movement of leaves by dark treatment.
\ Untreated 1/5 removed 2/5 removed 4/5 removed
Sample
1 25° 18° 7° 2°
2 28 14 6 3
3 22 15 5 1
4 24 18 5 3

* Degrees hyponastic curvature
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Table 5. Hyponastic response of leaves to lateral illumination with special reference
to leaf area exposed. '

ﬁ\ 3/3 leaf area exposed | 2/3 leaf area exposed | 1/3 leaf area exposed
1 10° 25° 30°
2 12 24 28
10 22 24

3

Degrees hyponastic curvature
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Table 6. Eﬁect of various light intensity on the Wk % '1500 Lux OZ X DEC BICHE AP 5.
hyponastic movement of leaves. o . .
£ EORRA SN 5T,

. Light : i
intensity 0 500 1000 1500 i) AR LM REICX-TH I
Sample Lux  pXHEDILLEDHBOREMLIELE
1 320 290 290 20° uﬁ;ﬁéﬁ’éént@%, YD Z X EZHRED 100,
) 36 ‘ 3 23 20 60, 200~y MICESKTRHRELLKEZN.
3 2 25 2 16 AN, BEICUFEEBOT, o0 UHE
EALL ST EHEREZNENDERIC
: 0O 0T g, 6 RIS L,
CEDRRIBARE BTRDO LBV T H
7o
R S o =
Fig. 4 Epinastic response of leaves to various
light intensity.
Plants. were moved from dark room to
natural light condition (A), 60% of A (B)
and 20% of A (C) and were kept there for
6-hours.
Table 7 Epinastic movement of leaves under
- various light intensity.
- L Light . i
TS intensity] 100 % | 60 % | 20 %
Sample —
Fig. 3 Daily rhythm of hyponastic ‘ : 1 85° 56° 30°
movement of leaves in chinese S
" cabbage. ) 2 90 62 35
A : Sept. 9, Cloudy 5,000 Lux 3 90 58 34
B: ~. 10, Fine 50,000 Lux
C: ». 11, Rainy 1,000 Lux 4 87 85 37

" *< Degrees epinastic curvature
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RELVHBHRTRERT AL & 5 ICHED N Dark | Blue | Red | White
BODICLE E>TUE -t BEETFTR =

T ORI, WHEHEhi, 1 3p° 14° 21° 22°

LEDSHEEDEVIMIIMELRL L 51 2 27 15 23 2
fER L, DN HED T, BEDEWVEG 3 25 17 25 23
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* Degrees hyponastic curvature

Eig. 5 Effect of photoperiods on the expansion of leaves.
Short day promoted hyponastic movement of leaves, and long day expanded leaves.
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Table 9. Effect of -pliotoperiods on the outward
curvature of leaves.

Photo-
perlod(hr) 4 8 h 12 16 24
Sample 0
I 46° | 40° | 60° | 64° 1 T2°
2 44 45 65 70 68
3 48 38 64 75 76
o S A 4 56 | 42 | 68 | 77 | 68
Fig. 6 Effect of photoperiods on the induction
of head formation in chiness cabbage. 7T % Nataral daylength : 12—hr.
Upper row : Side-view .-+ * Degrees epinastic curvature

Lower row : Top-view
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il LT, = _Temn oo | e | ieec

(2) ZERmoOE R O —

B 2 T8l © K~ AREL S Tl "y 34° 23° 6°
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Table 11. Effect of alternating temperatures on the hyponastic movement
of leaves by dark treatment :

) Temp. R .
: 30°C—>30°C 30°C—>16°C. 16°C—>16°C 16°C-—>30°C
Sample ' . .

i | R R 2
2 12 wo.o 8 22
3 16 6 4 27

4 12 8 10 30
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(2 ERBEORY o Table 12. Effect of soil moisture on the hypo-

NEHoR At L, kg Et nastic movement of leaves by shading treatment.
BEHEZTHOEOHEN L THEEKE E=— Soil moist Heavy | Medium Light
WTES, BELAOES 0D DK ORBED 30 days after dark treatment
Alee TNDHE DS HLHEREEELMH 1 ’ . N
T20~30-%— & ¥ MC UK &K ZRARIC ) - " N
L7 LTREICH O ERE (80~100%) &
AT TR LT, REELEORER2°CT, 3 26 18 16
J0ME R 35 L U601 R Ic F L ENZE DR L E % 4 23 24 18
R Ui, J0MRERIRIC—EE KB E QRN 21T ’ 60 days after treatment
Bt 1 46 48 42

FORBEIPREDEBD T, ELQEELSE ) " " .
wﬁmm%bﬁﬁwm,w%wﬁwm&&aa
SR A EDONIED T, 3 52 45 45

4 41 44 50

moE B ,
Table 13. Effect of air moisture on the hypo-
Seiilis A RS 2 WAIIETH D, BT nastic movement of leaves by ‘dark treatment.

BRI S LI TH BB, HIALE — BRI \<Eff§twammmm Dry moistire
RIELC BN L, s IU B RSt Sample

e CAULIESDAETIREIC L B b DTHB T 30 days after dark treatment
ERTTIRIHS DIE L7c®, 1 27 19
WHTE O A8, [EEhE K O BICBELP T 2 25 16
L, ZEEDI s D b L THIERTH 3 20 18
2o FICEIH AT BICDONTE O RIELS 4 22 i
fLkEhsd (82,3, 4,5 2o

BB < 2 3 IC >N TRRANA ORI "0 e nher dach trestent
VWibw B EBIAHR IR0, T 125 &Pl 1 42 40
~OJRHH DY BRI EHTT B T D 2 40 1
&5@@@@@Uﬁ%ﬁﬁﬁdi?i?@wé 3 43 41
NBE3bOTHICEBAEDONI (] 6 4 48 42
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