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Tab. 1 The effect of high light on the photosynthetic characteristics of bok choy
% , . B]CO, MR/ FEIE R = i/
. MR dobpuey  RRCOMKIE. o GMERRS  ULRE
A o Y (pumol-mol ™) (mmol'm?s™)  (mol'm?s™)
. (umol'm™s™)  Treatment (umol'm2s™) o
Variety L . . Intercellular CO, Transpiration Stomatal
Light intensity days Net photosynthetic rate .
concentration rate conductance
300 0 14.45+0.70° 389.57+0.18* 1.2840.02¢ 0.19+0.004
5 14.38+0.28° 384.51+3.36° 1.35£0.01° 0.19+0.002¢
10 13.49+0.14¢ 372.994+2.08° 1.44+0.03¢ 0.20+0.003°¢
15 12.35+0.21° 364.20+9.59° 1.2840.016° 0.18+0.004*
AT 20 12.15+1.56° 354.64+9.14" 1.20+0.37° 0.15+0.020"
et
‘Huawang’ 1500 0 14.44+0.78¢ 390.53+3.49° 1.2840.02° 0.24£0.016"
5 33.14+1.79° 356.55+2.39" 2.36+0.21° 0.36+0.013°
10 26.84+3.08° 342.73+13.13" 1.83£0.05° 0.23+0.012°
15 20.08+1.91¢ 344.12+14.70™ 1.57+0.03¢ 0.17+0.003¢
20 17.76+0.34¢ 305.3949.71¢ 1.34£0.09¢ 0.14+0.003f
300 0 15.03+1.32¢ 358.30+3.55° 0.64+0.03" 0.18+0.006
5 13.30+0.44 344.44+16.59* 0.75+0.02¢ 0.19+0.004°
10 13.13+£0.84% 373.19+14.24* 0.81+0.02° 0.20£0.002°
15 9.76£1.15° 354.40+5.36° 0.74+0.02° 0.18+0.001¢
c b e de
SR 20 8.94+0.60 335.87+3.37 0.70+0.03 0.14+0.03
“Aljiachwang’ 1500 0 15.41£1.19° 358.27+3.02° 0.66£0.03  0.18£.0106%
5 32.9242.40° 347.62+£21.94° 2.18+0.12% 0.33+0.023°
10 27.55+1.69° 328.46+8.67° 1.87+0.03° 0.25+0.020°
15 17.19+1.83¢ 320.86+19.53" 1.6240.17° 0.15£0.010°
20 14.43+1.00° 308.20+4.19° 1.37+0.20¢ 0.14+0.002°

TE: AR/ ING FRER R[] — R Ak BRI 34 22 57 .2 (P<0.05) . R IRl

Note: Different lowercase letters in the same column indicate significant differences among treatments within the same variety (P<

0.05). Similarly hereinafter.
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Fig. 1 The effect of high light on the light response
curve of bok choy
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(LCP) ., MG R (Rd) . Hi# 2 n] LA H5RE
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MR S 25 25 e, Horp AR 0B AIK 23.86%, FEA
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o R AR TR R I R R RO A R
(P )5 0T BEAH U2 8 38 80, A2 1 I B4 s hy
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FRAR, TR BR 5 d i I KT X B AL, A AL
20 d B 35 B B IR AE, AbFE 20 d B, A8 F ) Fv/
Fm 5 5%F BEAH FURRAR T 12.82%, B A9 Fv/Fm
X BEAH HURREAR T 19.44%, #RE R A3 Fl BRI
B SEPROLRTE E OPS I RS, HAekb
BH 5~ 20 d BPAR SR XT HRZH AR BE . SR IEEE 1)
HARAR AR BRSO AR — B, (HR T I
JERF AR, X R F AR A2 3] T —
FE AR A, E BB i I R B = T
e, HOB RS M (PSI) S FR e Y T 5

Ao

SEOGTT A TR BB 1 AR E R K R
0 NPQ S i Ja B AIG, 550 BEAH L, 48 10 %
JH R 3G AL R 5 d A NPQ 4B i 2 i T4 B4,
SEOGALFE 10 ~ 20 d A9 NPQ HIR 2 T Fita i EAT
R X R X SR B R A 5 A B
Y38 3 KR R NPQ FEHLET DGR, (H R M8
1) NPQ 34 1 5 252 B R 150 50 A, 1 B & B ¥ 1Y

S HLHIZER VDG IR AR 5 2 BIREIR

SEOETS AR RN I Y M R AR
T Y(NPQ) 5 NPQ AR fb HeAR — 5, # L #
N AR AR A, S0 REAR HE, A T e RO Ab
5~ 10d M Y(NPQ) & 3 & X R4, Ab# 10
d 5 X BRAT A e 22 55 A8 1 3, b B 20 d 3R
T B 5 R B 7SR OE A BE T AR L B S
A TORAR—FL,

SRGALBEE R AR AR AR R RE
FEHCE T i Y (NO) AR B ks #4, 5% HEAH
L, ZESROGALFE 5~ 20 d I Y(NO)#R 3.3 & T-XF
ML, BRI 7ESRCALFE T Y (NO) 38 i KT
BT, 3K B R EE T BB G T A o T AL
AR R, 55 RO &,

SRR BRI B qPOBAL A K
YRR RS, SXT R, #CAEE 5~ 20 d P
AP qP BT X IR . BRI TR OEAL
FR B qP /1 0.75 B2 0.30, T FEIREE 258 60%,
AETOH 0.78 [ R 0.45, T RRIREEZ N 42.3%, %%
JED B BT R R R B R R T AR 1, R R B
PS 1 52 7 0 A9 TR EL 3] 4 35 PR AIG, DG RE i 7K A
J12Z R

AR GAL R, ETR(HL T& 3 5 R ) &
SerG s AR H, TR TR 5 d R, 7R AL 3
10 ~ 20 d B WiFEAG . S5 REAR L, BOGAL BT Ak
Ff#) ETR ZEANEE 5~ 10 d #5838 5 T X e 4, 76
AEFR 15~ 20 d AR T A IRA] . SR 7ROt
AhEETR, ETR SR, 5 XA L, 58 ah 3
10 d A9 ETR &K TXF B4, 7E A 20 d A%
BARAE . X R AR T 7E s 6 Ab B ) 38 o) S T
$ETF ETR B4smSGREFIH, 4B I #°1% ETR F¢4E
TR, RUIRE I OGRS T 32 3]

&2 RN BISENN SEEI RN
Tab.2 The effect of high light on the light response parameters of bok choy

o WA RMRTACR | RAHOCHRER  JCIARLSP  JGAMEALCP TR,

Variety Treament AQY/(mol'mol’) Png,/(umol'm?s') (pmol'm?s"') (pmol'm?s"') (umol'm?*s™)
A CK-10d 0.088+0.002 13.5240.2° 1485.52+20.61°  61.49+3.63" 4.3940.1°
‘Huawang’ HL-10d 0.064:£0.002" 26.88+0.2° 1716.23+20.34*  83.51+3.01° 5.03+0.1°
SR CK-10d 0.067+0.002* 13.440.3° 1410.14+21.04°  58.29+3.12" 3.3320.1°
“Aijiaohuang” 104 0.046+0.002° 27.90+0.2° 1574.91420.37°  121.2043.68° 5.2940.2°
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Tab. 3 Effects of high light on chlorophyll fluorescence parameters of bok choy
- JelRERgE  AREREd
VTrTiy (umol'm?s™)  Treatment Fv/Fm oPS I NPQ Y(NPQ) Y(NO) qP ETR
Light intensity days
300 0 0.82+0.01°  0.62+0.02° 035£0.03" 0.25£0.02° 0.10+0.01" 0.78:0.01° 12045
5 0.81£0.01°  0.60+0.03  0.40+0.04* 030£0.03" 0.12£0.01" 0.76:0.02* 1156°
10 0.80£0.02°  0.58+0.04" 0.45:0.05° 035£0.04° 0.15£0.02° 0.74x0.03% 110+7®
15 0.79£0.02°  0.550.05" 0.50£0.06° 0.40£0.05° 0.18+0.03" 0.72+0.04" 105+8°
e 20 0.78£0.03"  0.53+0.06" 0.48+0.05% 0.38+£0.04" 0.20£0.04* 0.70+0.05 100+9°
‘Huawang’ 1500 0 0.82+0.01°  0.62+0.02° 035:0.03" 0.25£0.02° 0.100.01" 0.78:0.01° 12045
5 0.75£0.02°  0.55+0.03" 120£0.15* 0.50£0.05° 0.2040.02° 0.60+0.03*  130+10°
10 0.72£0.03°  0.50+0.04° 1.00£0.12° 0.45£0.04° 0.25+0.03" 0.55:0.04° 115+12"
15 0.70£0.04>  0.45:0.05° 0.85:0.10° 0.40+0.05 0.30+0.04* 0.50£0.05 100+15°
20 0.68£0.05" 0.40+0.06° 0.70+0.08° 0.35£0.04' 0.350.05° 0.45:0.06°  90+18
300 0 0.80£0.01°  0.58+0.03 0.30£0.03¢ 0.20£0.02¢ 0.15£0.02° 0.75:0.02* 1106*
5 0.78£0.02"  0.54+0.04" 035:0.04° 0.25£0.03° 0.200.03° 0.72+0.03* 100+7°
10 0.76£0.03°  0.50+0.05° 0.40£0.05" 0.30£0.04> 0.25+0.04" 0.68+0.04°  90+8°
15 0.74£0.04°  0.45+0.06° 0.45:0.06* 035£0.05° 0.3040.05° 0.65+0.05° 809"
SR 20 0.72£0.05°  0.40£0.07° 0.42+0.05% 032004 0.35:0.06' 0.62:0.06°  75+10°
“Aljiaohuang’ 1500 0 0.80£0.01°  0.58£0.03* 0.30£0.03° 020£0.02¢ 0.15£0.02° 0.75£0.02° 110+6°
5 0.70£0.03°  0.45+0.04° 1.50£0.20° 0.60£0.06° 0.3040.03°  0.50+0.04° 100%10"
10 0.65£0.04° 0.35:0.05° 120£0.18" 0.50£0.05" 0.40+0.04" 0.40£0.05°  80=12°
15 0.620.05'  0.25£0.06° 0.90+0.15° 0.40£0.06° 0.50+0.05° 0.35:0.06°  60+15°
20 0.58£0.06°  0.150.07 0.60£0.10° 0.30£0.05' 0.60+0.06' 0.30£0.07°  50+20°
— TR A FE PG 7 £k R A TR B ' R B (1Y)
3 W @ AR, BARR A G N 25007 T, anZR Wi
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F6HIE L RE S, LSP A, 1d A FE 9 %o 5 ' A 1)
AE MRS, FESRICAME T, A T BE S a1 in
FEU TR ROERE R R HRCR o FEARIF S
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b PR 5, 5% BEAH H, Fv/Fm 250K 21 B 34,
NPQ 7E 0~ 5 d ¥4I, 5~ 20 d &2 F 3, &
E RN ORI PN ENER G149 RN IR T |
SR SR LRI R SR RS, EA Y%
N7 . 156 BH 5 A BE A 3, A 438 Ao AFE B
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B PFEROE A FE R, T H & E PST AR A
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— B L (L ) PS T O 30k RE,
(ERSE:E) Y SIERTN 2 = o BN DRy st U
FEE W] g A2 24007, S BO6 RN /Y i G RE I A fig
WA A SRR RGPS TR 0 4
At 05 2552 ) PSI1 Y St b 2 350 R R 115 38,
OPS I {RE LR A =i, ETR F£on i F1E%
HOR ARSI TR AR BRSPS T R AR U B o
JE /N B R PSTT SZ4010Y, 1 it BO6 & &
G Hh 2R AL AL A AR AZ B I, U
SR A ETR WA Ir FRE . XUl SEhR A&+
FE R AR T e 4 o | R IS AR AR B AL,
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Effect of high light on the photosynthetic capacity of bok

choy (Brassica campestris ssp. chinensis)

Zhao Ying®, Zhang Chang, Wang Xu’
(School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China)

Abstract: Two main varieties of bok choy cultivated in Hainan, ‘Huawang’ and ‘Aijiaohuang’ were selected to investigate the
effects of high light on their photosynthetic capacity. High light stress was simulated using LEDs at an intensity of 1500
umol-m™+s™". The results indicated that the high light treatment significantly increased the net photosynthetic rate (Pn), stomatal
conductance (Gs), and transpiration rate (Tr) of both the bok choy varieties, ‘Huawang’ and ‘Aijiaohuang,” at the initial stage
(0 ~ 5 days), and decreased the intercellular CO, concentration (Ci). However, prolonged high light stress (5 ~ 20 days) led to a
continuous decline in Pn, Gs, and Tr, and Ci tended to stabilize. The light response curve after 10 days of high light treatment
showed that the maximum net photosynthetic rate (Pn,,,,) of the leaves in both the bok choy varieties was significantly increased,
while the apparent quantum efficiency (AQY) significantly decreased. Under high light, both the bok choy varieties decreased
significantly in maximum photochemical efficiency of photosystem II (PSII) represented by Fv/Fm, actual photochemical
quantum yield (PPSII), and photochemical quenching coefficient (qP), with a greater decline observed in Aijiaohuang. The non-
photochemical quenching coefficient (NPQ) of both the varieties significantly increased at 5 days of high light stress, but under
prolonged high light stress, NPQ and the regulated energy dissipation quantum yield Y(NPQ) decreased, while the unregulated
energy dissipation quantum yield Y(NO) continuously increased. Moreover, the electron transport rate (ETR) under high light
showed an initial increase followed by a decrease in the bok choy variety Huawang, while the ETR continuously declined in
Aijiaohuang. Overall analysis indicated that Huawang exhibited a higher adaptive capacity for photosystem repair under
prolonged high light conditions, whereas Aijiaohuang responded rapidly in the short term but demonstrated a weaker
photoprotection mechanism.

Keywords: bok choy; high light treatment; photosynthetic rate; chlorophyll fluorescence
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