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Effects of Light Quality, Light Duration and Rotation on Nocturnal
Movement of Oxalis triangularis ‘Purpurea’

TUO Wanli, YOU Le, FENG Le, ZHAI Junwen, WU Shasha”

(College of Landscape Architecture and Art, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: The leaves of Oxalis triangularis ‘Purpurea’ have significant nocturnal movement, which is
characterized by a circadian rhythm of opening and closing. The effects of light quality, duration, and vibration on
nocturnal movement of Oxalis were investigated in a climate chamber with controlled light and a time-laps
camera. The results showed that light wavelength was a critical factor for the nocturnal movement pattern of
Oxalis. The longer the wavelength, the faster the leaf unfolds, the shorter the wavelength, the slower the leaf
closure. Under continuous light for 3 days, the leaves did not close, except that the leaves opened and closed only
at 18:00 under red light. When 12 h/12 h (light/dark) photoperiod lasted for 3 days, it took 45-61 min for the
leaves to unfold in the morning and 85-120 min to close completely at night. The leaves had unfolded before 8:00
AM except white light. The leaves could still unfold for 3-5 h every day under continuous dark. Horizonal
rotation could change the nocturnal movement pattern of Oxalis. When the leaves were rotated at 300 r/min for
0.5-6 h, it will not close completely during rotation, only close to about 60°. The longer the rotating time, the

faster the rate of leaf closure after stopping rotation. When rotation stopped after 2 h, the leaves would not close,
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so there was a certain range of adaptability to external stress of Oxalis. Therefore, when applying O. triangularis

‘Purpurea’ in the garden, short-wavelength illumination could be used to extend the unfolding time of leaves,

increase its ornamental effect, and avoid exposure to the sun at noon.

Key words: Oxalis triangularis ‘Purpurea’; Nyctinastic; Light quality; Illumination; Oscillation
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£ 1 R(8:00—11:00) A& i F 7EA D6 T & I B 5 B 7] (min)

Table 1 Time (min) required for leaf to unfold in morning (8:00—11:00) under different light quality

R R IT A R JEJi Light quality
Leaf unfold angle FIJt White #%6 1 Blue 1 ¥ 2 Blue 2 44 Green 2136 Red I Far red

30° 37.7840.22¢cA 45.82+0.82aA 42.80+0.30bA 24.16+1.29dA 41.98+0.51bA 46.14+0.63bA
60° 51.87+0.34cB 61.15+1.15aB 59.30+1.30aB 49.38+1.06dB 55.00+0.66bB 60.37+0.47¢B
90° 69.61+1.03¢C 80.17+0.16aC 78.15+0.15aC 62.06+1.63dC 75.89+0.32bC 77.13+0.52¢C

BHEJEAFR NG TR HIFRIR F S RIRAT 257 8 (P<0.05).

Data followed different capital and small letters indicate significant differences at 0.05 level within column and line, respectively. The same below

# 2 WIA)(17:00—20:00) R 1y 7EAS [F] 56 51 T B4 BT it B 1] (min)

Table 2 Time (min) required for leaf to close in evening (17:00—20:00) under different light quality

W A A J6J5 Light quality
Leaf closing angle Ft White W% 1 Blue 1 W56 2 Blue 2 £}96 Green 2196 Red TLLT Y Far red
60° 44.00£1.63aA 40.25+£1.25¢cA 42.2540.25bA 33.74+0.76dA 20.83+1.54eA 17.63+£1.32cA
30° 64.83+0.84aB 56.45+0.55¢B 59.50+1.50bB 60.58+0.88bB 37.33+£0.47dB 31.32+0.52dB
0° 82.50+1.0aC 71.11£0.11cC 75.73+0.73bC 70.15+0.28bC 61.67+1.69dC 59.52+1.32¢C

A A S O, BB, M A S,
A TR
2.2 JERREHE X R HEIE B SR

Y. W 1. 858 2. 4806, maeiEsE 3 d
FERE B 7R R AR T DUR R, HAK
RGPS . (HEELE 3 d 260, &K 18:00 /5,
I 1 7£(48.35+1.44) min & % 60°, H— B -G
WFFARPRAS, HEFFRA G AEEZR N,
BRI AR, . AR, FF. HE
IR T I, B GANAER A 18:00 24 /= 4:00
KA BT 1A 24 h WG, bR BT R A1
PEIRTT IR AS (I [R] 2= 12 T G K

M3 AL, ANFEERIE AT, A TE

3 DRI AR DGR T T RGN E) (min)

90 min AR LUBIFE 90°, FH6 FH BT
I () B, PRI, W T BT s 6 [l e i i
21065 4 PP e R R HERK BL F7E 8:00 B
JeFt 300, HixX 5 Fpa)i R it 56 4 I B 75 I )
JUF—30, BWHILE 12 W12 h OB/ KO
T, AFEDERERFEAZR, Fs FRE2K
IH R ¥R 2B, BB R m, o
JETFFI ZI 2 i HER

12 h/12 h OGRE/ I GRS < S e B
FER G A IR W3R 4. 16, W6 1. #5620
gt 406, mADE R A AE 120 min N #RH] EA
M2 00, HdEXa M A A& &K, H
fly 5 e 5 A BT 7 B TED 2N F 100 min.

Table 3 Time (min) required for leaf to unfold under different light quality and periodic illumination

R R TT A JeBR Light quality
Leaf unfolding angle A% White Wt 1 Blue 1 W% 2 Blue 2 2% Green 216 Red LI Far red
30° 30.46+0.98A - - - -
60° 40.37+1.39aB 15.21+1.01cA 18.95+0.94bA 15.52+1.38cA 16.44+1.04cA 15.33+1.32dA
90° 60.51+1.76aC 48.47+1.57bB 50.77+1.31bB 49.84+1.64bB 46.83+0.95bB 45.32+1.42¢B

4 DRI A FEDGETH IS TG I 8 (min)

Table 4 Time (min) required for leaf to close under different light quality and periodic illumination

Lacikeyiilis J6J5i Light quality
Leaf closing angle A% White W% 1 Blue 1 Wt 2 Blue 2 %¢5% Green 2% Red LY Far red
60° 49.52+0.48aA 34.98+0.59bA 30.054+0.95cA 29.80+1.20cA 28.95+0.51cA 27.68+0.32dA
30° 70.78+0.78aB 50.05+1.09bB 50.39+1.02bB 50.19+0.67bB 45.04+0.56¢cB 43.28+0.78¢cB
0° 116.91+1.91aC 88.46+0.64bC 89.40+0.94bC 91.37+1.03bC 86.73+0.31cC 84.45+0.87cC
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Table 5 Effect of darkness on nyctinastic movement of leaf

G REBE N, MR RIS 2RI s [F]
FEMT, I R BT 31 58 4= P & BT 75 1R s 1] 19 bR el
(& 5).

i, TR B T W Ve T I 1R RS i TR ) ) . ) & f s AT A
ij“ﬂ TEOR JEE T I 1] 3 AT I T gl 150 min E)TE_E TR0 B2 i ] 22 4 B I ] ﬁt;:ﬂﬁ%;h%ﬂ &
Time Start unfold Interval between Degree of unfold in . . fiF ] Time from start

. X Start close time Fully close time
(d) time two open 150 min open to full close
1 8:00—8:10 - 30° 11:10 11:45 3.50h
2 9:10—9:20 25.17h 45° 13:00 14:25 517h
3 10:35—10:45 2542h 30° 14:20 16:00 533h

2.3 PWFGXTH IR MEIE B R

fE 1,244, 6 h 2R, i 2 1E 35 min
WIZET AR 60°4 4, BEIEMFRSHRG A H A
6o 1 h FEEAR G5 1R 7E 35 min YA Y,
ZJEABHIHA, £ 60 min /247 BT, 2 h HR4E
TRGtFILE, WA KAV RGNS, FFs:
HHJE, W IZHTEIFE 90°; 4. 6 h KRELRWE
1EE, WA TE 15 min JFHGE A, 60 min 5 &2
30°/c s, AF IR G H B A LR R I .

76 0.5, 1. 2+ 4. 6 h MFFEERG+, HEMT
Jr AN IR 3% B[] PR 164 I e O, 7R RIS SR R %R
M i S DA T B FE IR % B — B AR FR AR S A
B, AFIERG R R B RS AR

3 it

el —MARR A 5 B HAEM IR M IE 3
e Z BRI R HRT, SR TR
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FERA VEIR I 2 R MO R s sh kT . B
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(1) I 132 B0 32 31 5 B A2 W B 1) B L T 52
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A 7045 SR — 2 . Youngsook ZEPUHRIE T 40 &l
Tk S R A A A SRS ) pH, 3T SE PR A (1)
RNEIZE) . XG5 EYELL T B A Y
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I, MG RE S IX Ly K ik . (HIE TS
T UE B A AN 2 A7 1 WA G A g K 3 T B A 410k
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H De Mairan?" 81 8 M 55 25 B R 32 5200 ¥ 719
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