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Leaf Morphological Characteristics of Five Setaria Species
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Abstract: In order to understand the leaf morphological characteristics of leaves in Setaria, the anatomical structure
of leaves in five Setaria species were studied by using paraffin section and freechand section methods. The results
showed that the anatomical characteristics of leaf epidermis in five species were similar. The length of long
cell and short cell, stomatal size and thickness of leaf and cuticular layer had significant differences among five
species. And the shape of long cell, pattern of anticlinal wall, shape of stomatal subsidiary cells, and number of
prickle hairs could be used to identify species. The correlation analysis showed that there were significant negative
correlations between stomatal density and stomatal length, stomatal width. Besides, the thickness of bulliform
cells had significant positive correlations with thickness of cuticular layer and adaxial epidermis for 5 species.
According to leaf epidermal traits in Gramineae, the evolution trend was in the order of S. viridis — S. glauca and S.
faberii — S. plicata and S. chondrachne. These could provide basic data for the study of systematics and evolution
in Setaria.
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Fig. 1 Leaf epidermal characters of 5 Setaria species. A: S. viridis; B: S. glauca; C: S. faberii; D: S. plicata; E: S. Chondrachne; 1: Adaxial epidermis; 2:

Abaxial epidermis. Bars=20 um
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Table 1 Characters of leaf epidermis in 5 Setaria species

JE[(30.59+2.69) um]#f i 2 K T HiAth 4 Fi(P<0.05).
o R R ) AL B R K, RALFR BN & o
AL B /N, RALTE B K . ALK
Yol K TE RIS FLIR RO, AR R R B
KR T AL (54.24%) , AL T E(33.87%)IK 2.,
e/ NI AL T8 L (8.28%) (3 2).

3%} Abaxial epidermis

e J5 E U Pattern of anticlinal

LY = HE
A L 11 Tk hort cell iy : iy
Species ALK Long ce FLAHHY Short ce Li‘é& ) T?EBL ) Prickle hair
JE#s Shape K Length (um) JE#s Shape K BF Length (um) Adaxial epidermis Abaxial epidermis
TR KIiiE 81.83+3.56" TR A 15.49+0.28° TRHCR 7S/ ZIN (=4
S. viridis Rectangle Ellipse, single Shallow wavy Deep wavy Much
GO R ES|7 283.70+21.12° KA 21.7240.80°" TH TH ;84
S. glauca Diamond Long-ellipse, single Straight Straight Much
PN L) KIrE 106.64+5.42" Il 15.56+0.56¢ ERLEIN ZSLEIN bR BTEHE None
S. faberii Rectangle Ellipse, single Shallow wavy Deep wavy  on adaxial epidermis
Antoph R KB 117.99+7.62" KABDE AR 18.04+0.62° DRI TEIN P ES
S. plicata Rectangle Long-ellipse, single Dentate wavy Dentate wavy None
e KIrIE 125.5143.65° KA T 2 8.23+0.37 JLIRIN Ptk Ly
S. chondrachne Rectangle Long-ellipse, single Dentate wavy Dentate wavy Little
RSB A R kR 22 5 . 35 (P<0.05) .. R 3Kl
Data followed different letters within column indicate significant difference 0.05 level. The same is following Tables.
2 5 i R R A ) LA RRIE
Table 2 Characteristics of stomatal apparatus of 5 Setaria species
Lizt7] AL KR FERE SN SALEE SALIEEL
Species Type of stomatal Length (um) Width (pm) Length/ Width ~ Stomatal density (mm”)  Stomatal index (%)

T FERE 5] ) T 2 26.0243.41° 15.55+0.32" 1.67+0.19° 935.41463.38" 16.04+0.57°
S. viridis Dome
SR P TR 55.48+7.35" 30.59+2.69° 1.81+0.30° 110.83+20.47° 28.39+1.41°
S. glauca Flat
PN L) I7 2 151284 32.38+0.84" 15.74+1.14° 2.06+0.14° 634.80+25.23 21.12+1.20°
S. faberii Dome
A R e =7 33.71+1.99° 17.79+0.78" 1.89+0.04% 483.45+67.09¢ 21.28+1.70°
S. plicata Triangle
) I 2 T 22 32.21+0.42" 15.93+1.22" 2.02+0.16™ 579.92+42.95" 22.0840.99"
S. chondrachne Dome
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Fig. 2 Transverse section of leaves in 5 Seraria species. A: S. viridis; B: S. glauca; C: S. faberii; D: S. plicata; E: S. chondrachne. Bars=50 pm
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Table 3 Transverse section characters of leaves in 5 Setaria species

- JEFF Thickness (um) 1k 4E4E 5 Midrib bundle
Species i ik )z g TRE LI AE [ G
Leaf Midrib Cuticular layer Adaxial epidermis Abaxial epidermis Bulliform cell Height (um) Width (um)
i 8 70.25£18.03°  160.06£26.54°  1.74+0.31° 6.36+1.13" 13.78+3.39° 2539+1.04"  67.86£2.84° 65.72£1.55°
S. viridis
SRR 192.48+4.03"  390.00£4.87°  3.12+0.68" 13.56+1.07° 43.2245.48" 74.09+2.81°  88.71+1.00° 98.20+2.65°
S. glauca
TR 141.72+13.02° 462.20£23.53°  2.09+0.23" 6.44+1.07° 18.8342.45b°  44.92+3.45°  145.69£7.75" 133.45+4.9"
S. faberii
GEHREE 134.11£10.16°  760.52+36.19"  2.25+0.65" 7.48+0.75" 18.071.38b°  45.95+0.72°  135.40+1.10° 133.74%4.0°
S. plicata
A 107.37+4.32°  317.10£34.33%  1.98+0.09" 12.42+2.42° 24.06+1.66" 34.46+4.40°  104.14£4.74° 99.66+3.76"
S. chondrachne
R 53.06 34.91 23.62 37.41 49.01 40.75 29.79 26.84

Coefficient of
variation (%)
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Table 4 Correlation coefficient among leaf traits of 5 Setaria species

LCL  SCL SL SW  SLW  SD SI LT MT  CLT Ada Aba MBH MBW BT
LCL  1.00
SCL  0.65"  1.00
SL 097" 0717 1.00
SW 094" 076" 0917  1.00
SLW 015 017 025 -0.15 1.00
SD 091" -0.58" -0.897 -0.83" -0.26 1.00
SI 090" 048 088" 0777 039 -095" 1.00
LT 0.82"  0.63" 083" 0777 028 -0917 090" 1.00
MT 006 032 014 009 015 -040 025 047 1.00
CLT 0757 065 073" 0777 -004 072" 073" 0777 022 1.00
Ada 077" 017 073 061" 034 -071" 0827 053  -0.13 053" 1.00
Aba 095" 058" 093" 086 020 -0.85" 0907 0797 -0.01 079"  0.86" 1.00
MBH -020 -0.07 -0.12 0.7 045" -0.15 0.1 0.34 077" -0.02 -029 -021 1.00
MBW —0.02 0.1 0.07 -0.06 041 035 027 049 0877 014 -0.17 005 095 1.00
BT 091" 073" 0907 0877 017 -0937 0907 0947 040 0797 058" 0847 013 029  1.00

LCT: KAMICEE; SCL: MMM, SL: ALIKEE; SW: AALIERE; SLW: ALK FELL; SD: ALE AL, SIUALIEHG LT: iHEL; MT: i 5L L
CLT: fiBZFEE; Ada: EFRGANNEITEE; Aba: T FEANNEREEE; MBH: R4S w52 MBW: h BRAEAS OS2 BT I@IRANIER S *: P<0.05;
**: P<0.01.

LCL: Length of long cell; SCL: Length of short cell; SL: Stomatal length; SW: Stomatal width; SLW: Stomatal length/width; SD: Stomatal density;
SI: Stomatal index; LT: Thickness of leaf; MT: Thickness of midrib; CLT: Thickness of cuticular layer; Ada: Thickness of adaxial epidermis; Aba:
Thickness of abaxial epidermis; MBH: Height of midrib bundle; MBW: Width of midrib bundle; BT: Thickness of bulliform cell; *: P<0.05; **:
P<0.01.
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Fig. 3 Relationships of stomatal density with stomatal length (A) and with stomatal width (B)
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