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WE: N T HOLIEXHE S 75475 (Belosynapsis ciliata) 4= (K FIFEIH, BF 5T T A6 RS TR 48 5 45 75 TR A RRIE AN S 3 0
SRR TR, BRI SR 13N, BRI 0 E AR A BTN, T 2SR R ORI 2K D T
I 1 B 8 P85 6 B 46 T3 4E 5 1 T K IO S AR B R, R4 R el 4R by R RS S BTG K a/b BN )E SLE A, L
15.29%NS Bk )R k. 442 b GBS P60 Fv/Fm EH4H55, Fv/Fm 4 0.75~0.8. Ft, TEEGIBE&LT, BE A
EF AT A K, B IR MRS, R B A K o 7 R TSR AP A 4 30 5 ) 325 38 306 99 (35.2%NIS) ] {3 B 47 (1)
K, IR REE, B AR .
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Effect of Light Intensity on Growth and Chlorophyll Fluorescence
Parameters of Belosynapsis ciliata

GUO Wei', LIU Ping'", DENG Lei', WANG Jin-jiang*, HONG Lan', CHEN Ping', SUN Yan-jun?
(1. College of Horticulture and Landscape Architecture, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China; 2. Shenzhen

Landscape Company Limited, Shenzhen 518021, Guangdong, China)

Abstract: In order to understand the effect of illumination on the growth of Belosynapsis ciliate, the changes in
morphological character and chlorophyll fluorescence were studied under different light intensity by using
artificial shading method. The results showed that with the increment of shading intensity, the height of B. ciliata
increased, but the node number, stem diameter, and length of branch decreased, the internode length was not
obvious change, while the chlorophyll a, chlorophyll b, total chlorophyll contents and chlorophyll a/b increased at
first and then decreased, and reached up to the maximum under 15.2%NS. The Fv/Fm of B. ciliata had negatively
correlated with chlorophyll b content, which ranged from 0.75 to 0.8. So, it was suggested that B. ciliata grown
prostrate near ground under high light, and tend to erect with weaken of light. Therefore, appropriate shade
(35.1%NS) could promote growth of B. ciliata at early roof greening, accelerate turf and reduce management cost.
Key words: Green roof; Belosynapsis ciliata; Chlorophyll fluorescence; Shading
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TR BIRDEMGE, \2E K. =R KRRk
IR 2 A, T B H AT R TR ARG K TH R
e RE > 2 XD, FF e SR TR AR (0 s S
FRT R TSR TRE R R T4 A R .

it 7 %5 R (Commelinaceae) 5 41 - F A B 48 )&
M FAE S S SR R ) f o BEESTE BE L,
X LR AR H S 7 Y B B R A 2 I E T T R T
SR R, 54K i 4E75 (Belosynapsis ciliata)
NS PR AR IS R, AR, HAR
RZMKIMAEE, 15 LA, Z9H, 17 EAER,
DREA . EREEESMERE. R
B B, e R YR e T R S
B RIS .

Fe IR AW AR K R B I DR DR AR 1) B 7
SHEVESLSW.. EKEFMERENSE RS
HEEH, Y3 EE T A A AR A ok &
AR R ER R Y, R 2 T U R R A i A
A B TG RN S 265 R S BT B, [ — 3 IR R o
AEARBEXARIE AR R e, A EE
F A A A0 A 7 SR, I 45 2 i 2R R A
IR A Bl B, H AR OB T R R AR
B Ak 1) — R P E B AR B R AT R . LAk
O T REYAEK AL, WA %
I E S

WRIEESNAE, R TEFRNERE MR
BERETE PHOG 7 2 M PHAE AR K, REAE R AR A8 2
K, HAEANF ARSI R 2 i AT, H AT
TR T EEMEAFR R T RA TS
SR RINSEIE FOIE AR WARE o A SR FH I FH )
AR L T, RIS [RGB B T AR
FEfsZma RO 2R R R NS H R, AR R TSR
A B FHHE T SRR SR

1 PRI ¥

1.1 pht

RIGA MR 5 475 (Belosynapsis  ciliata) K H
7 ZRACHR DX AL R B A A L3 b (23°06'42.92" N,
113°16'31.49" E). k3G s 7 T ZRE T M difiie
b TR A B AR el 1, 2 (X T 5 3 By s
Ze RS, A PR 20.0°C ~22.0C, F
YIREKE N 1738 mm, ~“FIIHIXHEE 77%. 7 AV
YR 27.9°C, 1 AR 4.2°C, F450H 16.1°C.

1.2 W&t

2015410 H 9 Hi A K—S R i E 2
B (K& 5~6cm, & 34), /4 alid AN E Atk
5cm, &5 cm)H. BF 20 d J5, KA B AR M
WREAT o0 P T, JEERH X P B B T 4 30~35 cm, #
B 5 MER AR AT, W), —E. =
B =AY 2 R R T, o' B R ) 2
100% [ #& 4= 't & (natural sunlight, NS). 35.1%NS.
15.2%NS. 5.6%NS 1 2.296NS. {56 3 [a] i) 7k 732
HilR A BHARM N TAMK, &% 3804 dBK 1LIR, B
K EIN 2 B &, Y26 5.

1.3 i

HARESMAEYER T 2 53 M AE T Y] Ak
2 F15 G, ANAHBENLIEE 20 PRIEAR, T
HARE R A K (RREZEKE), 2 (HEZ)
T B R, B3 IR, i
PR&AL, 75 105°CHEFERTE 30 min, T 85CHLT
ZEHE S, FRE, THESEM M EYE.

HERSEMNE  ERUEREMN A, R
B2 PIRRIR SR PR R A, 7R 40 TR B
s E, SN 6 E T E . 4% Lich-
tenthaler A= E SRS E. B0 4 PR
PR, BEbR 2 IRES, L8 IRES, BUPIE.

&R R RGN 2 36 76 3 [ A T 5 AL )
&K, HZEE OPTI-sciences OS-30P™ i AE 4/ if
WM ACE S 2 3 d, B [E] 43 ) 8:00-8:30 (f& FR
8:00, T[A])-10:00—-10:30 (10:00). 12:00—12:30 (12:00)-
14:00-14:30 (14:00) % 16:00-16:30 (16:00), T3 %
I B IIAG e S6(Fo) T KR E(Fm). AIARDEH(Fv)
PSI I GAERE R (Fv Fm) LA K PS TGk
TEVE(FV/Fo)o WU E T 35 S & B 20 min, &RAL
FHI 20 i, HAESE 3d 3t 60 A EME .

1.4 FmabE

X F Microsoft Excel 2010 #4-%t E4g 3847 4b
FRFIZ2 K. KH SPSS 21.0 Si it 34T One-
Way ANOVA 734t

2 SRR B

2.1 TEAFHERIZRAL
& 1 WL, ANFEREYGRE T, BEAFEER
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TEARIEAIL 2 Rk, 4FE 15 d i, BEE LR
FERI RGN, #kmg g ok, 72 =ik 3% (P<0.01),
UL RO MEE A E BN TR E ALK, ot
FE 32 T ek 53 T s T BT AE K o A B 35 d I, 35.290NS
MR bk s e BRI, ATRe R R T E R A HE
I AE KR . T 5.6%NS AT 2.29%NS 38 RH 35 d [
PRt 15 d (1%, UL [, BESrAEK M
EREIJFER BT, REk RS,

K TE SO A O R R 1 1
TNFEA 2 PR ET NG . B 15d )5, BREKAE
35.1%NS F 5.6%NS 3 ) 1] 2 5 . 3% (P <0.05) #F,
HoAh b BE R 550 W 2 5 /b3 35d JE, X
35.1%NS F1 15.2%NS i 1 Z K 5 5.6%NS Al
2.29%NS ESLIA R ER . 4P 15 d J5, 5.6%NS
A1 2.29NS 1) 2258 S50, 35.19%NS b7
2 FiA B 3E K. AbFE 35d I, X HEAN 35.1%NS
Ab B )T H A s T A AR #E(P<0.05). R 1 W]
L, 35.19%NS J#E YA K 15 A1 35 d {25 KA 50 =,
STRE A KB . 2.2%NS 34K 15 d 5]

L AEDGIR R TR TT E LS FRHIE

K, PHEKTFHMmAHEP<0.05).4EK 35d)E, &%
AbERAE K 35 d (TSR 22 AR R, BRI
TR R AN R 2 . BB SR A IR I, A
B SR> . 35.19%NS MG A K K.

22 HERSENZW

B8 T T R A 2 2R o B O Y BR E 1
W RIS TH = S TR (R 2), 15.2%NS
WHEFHEE R a 4R b S EEm, AREET
X (P<0.05), M4tz a+b A4t a/b S5XFHER
ZEFIANE . 2.2%NS AFE 4K as AR b
4435 a+b M4 a/b ¥ EFH K T40 K.

2.3 %t Fo. Fv. Fm BIESMH
mE 1A, MER 8:00 ) T4 16:00, 4K
B IOV E(Fo)s SR (Fm) R AR5k (Fv)
(AR RS R 28, Fo fe/ME HBILTE 10:00, K
{8 U IRAE 14:00, 7E 35.1%NS. 15.2%NS F1 5.6%NS
HEIET Fv i /MAETE R R 8:00, S OAMAHITE

Table 1 Morphological characteristics of Belosynapsis ciliata under different light intensities

RE bR Light e (cm) 2K (cm) Rk 20 (mm) FiEHE (cm) Pasa e S HKE (em)
Day intensity Height Stem length Node number Stem diameter  Internode length  Branch number Branch length
15  100%NS 5.19+1.88cC 17.69+4.12ab 5.98+1.01a 3.61+0.21a 2.96+0.41b  5.22+41.34aA 2.89+0.24bAB
35.1%NS 7.34+1.55bB 19.28+3.81a 6.48+1.21a 3.58+0.24a 2.994+041b  4.89+0.88aA 3.67+0.71aA
15.2%NS 8.70+1.79bB 18.21+3.03ab 5.76+0.82ab  3.42+0.23ab  3.20+0.55b  3.70+0.75bB 3.03+0.24abA
5.6%NS 11.16+2.11aA 16.7942.37b 5.124+0.86bc  3.28+0.27b 3.12+0.39b  2.60+0.97cC 1.9940.41cBC
2.2%NS 11.3442.08aA 16.73+3.54ab 4.77+0.95¢c 3.33+0.34ab  3.52+0.4a 2.69+1.18cC 1.8240.21cC
35  100%NS 5.58+1.83bB 24.824+4.41a 8.79+0.86a 3.77+0.32a 2.814+0.22a  7.34+1.12aA 4.28+0.76a
35.1%NS 4.85+1.84bB 27.18+4.23a 8.96+0.87a 3.67+0.41a 3.04+0.13a  6.85+1.06aA 5.19+1.10a
15.2%NS 9.65+2.77aA 24.08+3.07a 8.09+0.83b 3.40+0.21b 297+0.29a  3.88+1.21bB 5.03+1.04a
5.6%NS 10.13+1.87aA 19.56 +2.81b 6.40+1.05¢c 3.194+0.3c 3.08+0.26a  2.80+0.82bB 2.3740.62b
2.2%NS 9.94+1.77aA 18.77+3.20b 6.1340.88c 3.12+0.38¢c 3.06+0.25a  3.08+1.23bB 2.18+0.59b

I 5 Bl Jei AN TR K5 RN B 3 AR 22 5 A 835 (P < 0.01) ML 5 (P <0.05). K[l

Data followed different capital and small letters within column indicate significant differences at 0.01 and 0.05 levels, respectively. The same is following

Tables.

R 2 AFEDER B TEE T A SRS E(n=6)

Table 2 Chlorophyll contents of Belosynapsis ciliata under different shading conditions (n = 6)

shcing Mo 9 o3 cntarb

100%NS 0.470+0.034b 0.161+0.014a 0.631+0.048b 2.931+0.086a
35.1%NS 0.500+0.038ab 0.1700.014a 0.670+0.052ab 2.943 +0.066a
15.2%NS 0.521+0.049a 0.17440.013a 0.695+0.062a 2.995+0.081a
5.6%NS 0.468 +0.468b 0.161+0.019a 0.629+0.067b 2.907 +0.047ab
2.2%NS 0.388+0.046¢ 0.138+0.017b 0.516+0.062c 2.81140.115b
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14:00, M 2.29%NS AbFE (1) /METE 10:00. Fm 15
KAB HBLLE 14:00, *FE. 35.1%NS F 5.6%NS 4bFH
1) Fm iz /ME H BL7E 5 R 8:00, 1M 15.2%NS Fl
2.29%NS AbFE 1) e /IME H ILAE 10:00,
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Fig. 1 Effects of different light intensities on chlorophyll fluorescence

parameters Fo, Fv and Fm of Belosynapsis ciliata

2.4 %t Fv/Fm. Fv/Fo KJ§EmH

Fv/Fm AL R4 11 (PS I1) YAk 24 e K3
o MWE 2 A7, #AFER Fv/Fm 7£ 8:00 % 12:00
Y4 BTG R I%, 35.1%NS #EYCAFEAE 12:00 f5#
TAaE, XTHRAT 5.6%NS MEEANFEAE 12:00 £ 14:00
RAEBEHARE, 7 16:00 B SCHH R _E T, 15.29%NS Fl
2.29%NS A FRAE 12:00 £ 16:00 £3% ETHE R
PR L% . 35.19%NS JEYEALFRR) Fv/Fm &
THARATE, HHHAR T EREE A EF YRR
PSII efb 2 e K%

0.82 ——100%NS ——5.6%NS
0.81 —a—35.1%NS —=—2.2%NS
0.80 —=—15.2%NS

“8:00 10:00 12:00 14:00 16:00
fi ] Time
&l 2 RNIEDGHGREE X ST 4EF Fv/Fm, Fv/Fo B9
Fig. 2 Effects of different light intensities on Fv/Fm, Fv/Fo of Belosynapsis

ciliata

3 Wi M4iiR

T2 W] S S R ) 5 4 e 0 RO IR 1Y) B B ok
S8 PRI, S [ 6 HER 5 B ) L ) T A4 A B A
(175 10, TT R 2 A A AR B 0 A (7] 5 HE At ) T 98 1k
RO gl oA — e RERE b AR RS
RRAEAAEY) = A R, SEEY TS, b
s A AR, PR R EUE M IO IR
AR, AraE BRI, YL TR 2
Ko MR SRIN, X585 %% A Y
fi) 2% R m] B 95 LA J% Leshan 25 n gz k— k&
#1¢(Solidago canadensis)f{IAF 72 45 FARML, BoRHE
PIFERERAIN, D9 T REIRAF SR B, Ji i 39 n
TR fa FEANSG AT TG B ]IS ) FH R ey 4 Rk
FE 77 2ok EDGREM A, AR TR ELE ™
YL AR R B R TR SK, AERFREIR (1) 2 FR AT
T PN B TET IR 20 L
LSRR S S D R B, 3 g g P P e
JR(Momordica charantia) # i 7t &5 AL, i BH 55
e AE— L b U R I T &S R AE AN A 1)
SIICHS R, FE T RE A BEUR 7 F Wb b — AN ER Y
PN 0350 S B06F HoAb AN f k> 2,

SR G A E B A ML I i A7 e
i, B ARG SR E RO S SR A SRR R FH b
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e, A HEOGEFY), Hhag g 2RIk R m) 3 2
VIR, FEIESCSAE T, A I i 3 i S A7 Th] AR B
for R B PR P4 2 R U B 2 1 e e 20, e
o, REEFH MRS EMH LR alb b
L IR PR R BN e T 3 J5 T B IR b
2.2%NS JE AL BRI S 2K B 4R R alb (Y
BERT A6, HLL 15.200NS 386 ACFE ) i,
MR EERRE S TR, XUHEETES
E—E ST, NEIF R HIREDRRE, #nm
SR E U AR EATAME, (e BRI, i
SRMED A RIEEZIH, 2.29%NS ' b B i+
SR OTERMK.

AN [ ' 5 B 0 AL ' G A A s e ] o
M43 258 S B b K2, v/ Fm 2 A1 R
BUBAENR, Fv/Fm B2 AEY6 & B 22D E ]
() S E R AE . R R W, Fv/Fm o4 0.75~0.85 F W)
BEE PSII R ZE g SEBLAT A 4122032300 it
MR R b et et - E N EE Ry, HIREE
B 3B 5 BE R g g N, 10 Fv/Fm A S 4 -
BB R L SR e o R P03 ARt gt g SRR,
M43 b &S Fv/Fm B HAHKEK R, RO
SRR Fo LL 5.6%NS AbFR (1) fe i, A
Z 43572 DA 35.19%NS B e, HAREE 17 1
Fv/Fm Bl 3EERE R N FEIK, 5 0.75~0.8, Ui
— JE [ 55 96:(35.1%NS) A F| T K Vi 415 16 6 1F
FH, AHGRE R FE ARS8 B 2 AR = A 4

& AT BH P S — R R A A S RN A B 5 T
(B G, AELHI P AT 98 1 186 5 HL S5 BIR o) 1 5 U )
REJ1, RAEN—PEAS [ SR A RAT 06 22 BT R R
ST HR VR USRI S w880 sk AR AR A 4 R
LT AR R I B W mT 98, sk A ] 9
PERE 1 TR R SR 52 1%, SRR A R
B HE N IR AL . B TR S R IR
R ET AR, T i PR TSR AR
TEMYIR R EREAK, PR, B, H
IR B TOX M s e 6, IRETTFH T LMEA R
TSR A BIAR R A AR, ] 58 2R B,
EEDCIE MRE S et K, FELRIE
W T B A K. R, 782 TS Rl 1 4]
1 R] SR 3 A3 I (35.19%NS) A H: B 4 () A K
TR RGEE, PR B AR . AT 5 R T 71
AR PRI SR T AR, O A R TR N
R bR AR S HF .
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