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Effects of light intensity on the growth and photosynthetic characteristics of four

Commelinaceae plants
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Abstract; In this research, four Commelinaceae plants ( Commelina purpurea, Tradescantia zebrina, Tradescantia
flurnuensis * Variegata’ , and Tradescantia flurnuensis ‘ Vairidia’ ) were used as experimental materials to explore the
influence of different light intensities on the growth and photosynthetic characteristics. Shading nets of different densities
were used to create five light environments with 100% , 75% , 50% , 25% , and 5% of natural light intensity, respectively.
The results indicated that the leaf area, specific leaf area, plant height, and leaf angle of the four plants increased
significantly with the decrease of light intensity, but the leaf area of Commelina purpurea was significantly reduced in the
5% natural light intensity. Simultaneously, the reduction of light intensity significantly reduced the upper and lower
epidermis and leaf thickness of the four plant leaves, as well as the thickness of the palisade tissue of Commelina purpurea ,
Tradescantia zebrina and Tradescantia flurnuensis ‘ Vairidia’ , the thickness of the sponge tissue of Tradescantia zebrina and

Tradescantia flurnuensis * Vairidia’ , but the ratio of palisade and sponge tissue of the four plants did not change
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significantly. The contents of Chl a, Chl b and Chl (a+b) in Commelina purpurea and Tradescantia zebrina increased first
and then decreased with the decrease of light intensity. The contents of Chl a, Chl b and Chl (a+b) in Tradescantia
Slurnuensis ¢ Variegata’ and Tradescantia flurnuensis * Vairidia’ increased significantly. Compared with 100% natural light
intensity and 5% natural light intensity, the four plants can maintain high stomata opening, net photosynthetic rate,
stomatal conductance, intercellular CO, concentration and transpiration rate under 25%—75% natural light intensity. In
summary, to ensure the normal growth without restriction in low=light environment, the considerable light adaptability of the
four Commelinaceae plants can be generated in diverse ways by adjusting the plant morphology, leaf anatomical structure,
photosynthetic pigment content, stomata opening and conduction to capture and use light efficiently, maintain a relatively

high net photosynthetic rate in low light environments (25%—75% natural light intensity) .

Key Words; Commelinaceae plants; light intensties; growth index; anatomical structure; photosynthetic characteristics
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Fig.1 Effects of different light intensities on plant morphology
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Tradescantia flurnuensis * Vairidia’ ;L0 :100% [ #8658 100% natural light intensity; L1:75% H 98 Y3 75% natural light intensity ; L2 :50% H 985t
3 50% natural light intensity ; 1.3 :25% [ #8651 25% natural light intensity ; L4 : 5% [ #8651 5% natural light intensity
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Fig.2 Effect of different light intensities on morphological indicators
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Fig.3 Effects of different light intensities on leaf anatomical structure characteristics ( x50)
CP . 05 BRE Commelina purpurea; TF ; 4£ W 7K T B Tradescantia flurnuensis ¢ Variegata’ ; TZ . 1 77T #§ Tradescantia zebrina ; TV ; &% 7K A7 %
Tradescantia flurnuensis “ Vairidia’ ;1.0 :100% [ #8658 100% natural light intensity ; L1 :75% [ #8638 75% natural light intensity ;1.2 :50% [ 8% 56
i 50% natural light intensity ;1.3 :25% [ #8658 25% natural light intensity ; 14:5% H #8658 5% natural light intensity; U—ep: | % Upper
epidermis; L—ep: T Low epidermis; Pal ; #4411 Palisade tissue;Sp: 4R 4141 Spongy tissue

http ; //www.ecologica.cn



2
He

1456 H Eire 2%

KLo OLI L2 W L3 OL4

E
=
g 600 73500 a
@ Al
ssoo»ab 5300» be
B2 400} [ B2 os0r 4 m!
g % o S K
w2 300 | K 2 200 1 (4]
TE K B2 s | (i1
=2 200} IV ®E g
g 0’ H= 100 b [
=100 ’ & g
a2 |1
o LB g 7y LK
CP TF TZ TV 5 Cp TF TZ TV
=
ER g
3 120 a = 70,
2 o 2
£ 100 a b b b i 2 60 aa
7 2 Jeb
ﬁé 80 | F L Mg 50» ab Jta
2 | % K= 40} (S e
RE O et 2 9l AN 5
S a0t o B <1 < 1] ¢
g o 5 211 g
5 20t o 2 10» %’
% 0 & % 0 “ A “ A
3 cp TF TZ vV ~ cP TF TZ TV
g 03
o Q -
\% ::;g 2.5
(o] o= L -
= EE 200 00 4
HE 28 15 )
EF §5 10} i
7 IS 10' %
¥ 2 w3 o
&= N2 | P ]
gl Pz 0574 %
g 2L o
& CP TF TZ TV
Yl Species

B4 AESLEXM A AR #00

Fig.4 Effect of different light intensities on mesophyll structure indexes
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Fig.5 Changes of stomatal under different light intensities

TF #1 TZ 1) Gs 16 L4 F 2 e/ M, S50 AT H 2050 B ZFEAK T 0.42 4% .0.57 1% .0.54 % (P<0.05) , 1fi TV 7¢
[2—14 AR HE5AEE, B L0 FRERIHRIRE,
BESCHR B FRAR, TZ A1 TV 19 Ci o E25 4k, i CP H1TF 4 Ci W2 5eTHaE S AR ik Hr9iI7E L2 L1

http ; //www.ecologica.cn



1458 A E = 2%

FIRBNEAE, 5 14 T B fR/ME A el 3 AR T

NL0O DLl L2 W L3 OL4

0.271% .0.15 £ ( P<0.05) . 20 )
2.6 YRR SRR R 47 9 AL 3 7 22 43T EXT] R N
pr S UIESVL RS IS ] TN 7
AL W, R R, B2 ;
MRS GUR B 4R A U B S FLIF (Chl a Chl b, £ ¢
Chl (a+b) .Chl a/b Pn . Gs.Ci I Tr HLAG W B 5 % ” .
vV

(P<0.01) , % 2 4 LRI 45 41 40 1L HAT 23 52 1 r R
(0.01<P<0.05) , 5% M L5 Ay « - TR AR > ok e > 1t 2 3 >

R EE S e > Chl a>Chl a/b> 40 4H 2 JE >
Pn>Chl b>HRAH 2R > Gs > T 3 2 J2 1 > F 3 £ >
Chl (a+b)>SALIFES Ci>Tr>MRE 4 R 4R AU I
JERRAT AR e A R R R LT R R R R R SRR M A SUR S AR A SUR B
WA LH 2R 2R 412U LG UFLITBE (Chl a ,Chl b Chl (a+b) .Chl a/b Pn Gs Fl Tr BA 2 EH0 (P<0.01) ,
X Ci B B ER M (0.01<P<0.05) , XA 2l U484 2L s i AS (38, 2 I 2y LI 17 B> Chl a>Chl
a/b>M F R EE S ARSI e M > 3R R S #R i >Chl b>Pn>Chl (a+b) >Tr> F R EJE >G> LIFE>
WA 20 21 E >V 45 A SRR S > Cis A= 20 ZURNE 4R ZH 2L L WA RO GO 9 22 BAR I IR % ik s (i e ff
T AR R JRERE e TRAR | AR BB SFLITEE (Chl a Chl b Chl (a+b) .Chl a/b Gs #l Tr HATH .23 0i
(P<0.01) ,XF T B2 JE A Pn HAT 500 (0.01<P<0.05) , WML LH SR 48 21 SUSRE MRS 4H 8RN it
AL Ci SR B3 BRI M ;. Chl a>Chl a/b>Chl b> H RS> Gs> Tr> S FLIFEE >#R 5 >Chl (a+b) >
M3 ff> P> | 3% B JERE S I A JERE > 8 6 B2 I E > Cis IR 41 4 B > 1 4 4 40058 8 > MRS 41 406 4 41
Al

B 6 AELEMNSLAERZIT

Fig.6 Effect of different light intensities on stomatal aperture
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R 1 PFANEX R EIEFRM N E E 75 =54
Table 1 Double factor variance analysis of species and light intensities on different indexes
. w1 . Yrpx
£zt IR Species L3R Light intensity SpeciesxLigh intensity
Indexes
P F P F P F
Bk Plant height 0.000 ** 332.945 0.000 ** 82.081 0.000 ** 4.726
M F 32 ff Leaf angle 0.000 ** 25.082 0.000 ** 98.672 0.001 *~ 2.974
M FY Leaf area 0.000 ** 589.938 0.000 ** 121.423 0.000 ** 8.149
M F JEJE Leaf thickness 0.000 "~ 266.37 0.000 "~ 124.889 0.016 " 2.162
FLmH L Specific leaf area 0.000 ** 186.195 0.000 ** 163.300 0.000 ** 9.963
| F S JEEE Upper epidermis thickness 0.000 ** 216.841 0.000 ** 91.559 0.014 ** 2.205
THJERE Lower epidermis thickness 0.000 ** 35.953 0.000 ** 28.147 0.033" 1.938
M2 ZUREE Palisade tissue thickness 0.000 ** 63.229 0.000 ** 11.096 0.480™ 0.969
AR LU SE Spongy tissue thickness 0.000 ** 83.930 0.002 ** 4.534 0.567" 0.882
LU SURE AR AL 2L s
AL A4S 0.026 * 3.169 0.381% 1.055 0.809" 0.636
Palisade/spongy thickness
K ALFFE Stomatal aperture 0.000 ** 13.060 0.000 ** 12.692 0.000 ** 5.008
428 a Chlorophyll a 0.000 ** 105.023 0.000 ** 159.273 0.000 ** 34.505
M43 b Chlorophyll b 0.000 ** 69.528 0.000 ** 75.567 0.000 ** 25.672
B5EZE Chlorophyll (a+b) 0.000 ** 21.331 0.000 ** 38.344 0.001 ** 3.100
442 a/b Chlorophyll a/b 0.000 ** 97.276 0.000 ** 136.699 0.000 ** 33.032
Holt A Net photosynthetic rate 0.000 ** 78.000 0.000 ** 74.890 0.011* 2.630
SALFE Stomatal conductance 0.000 ** 43.420 0.000 ** 18.750 0.000 ** 6.350
HEE] CO2 ¥ Intercellular CO, concentration 0.000 ** 8.250 0.013* 3.600 0.402N 1.080
TR R Transpiration rate 0.000 ** 7.940 0.000 ** 29.940 0.000 ** 5.550

w % AR IPE P<0.01; % . 2 F B3 0.01<P<0.05;NS . 22 7R {3 P>0.05
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