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Analysis on the stomatal characteristics of Eupatoriun catarium
( Compositae) under different habitat conditions

Jun-di ZHONG', Feng-qiu QIU', Sheng-jian MA', Chang-chun YUAN', Yan CHEN', Xian-kun LI**
'School of Life Science and Technology, Zhanjiang Normal University, Zhanjiang, Guangdong 524048 | China;
* Guangxi Institute of Botany, Chinese Academy of Sciences, Guilin, Guangxi 541006, China

Abstract: [ Background] The purpose of this research was to study the variation of the stomatal characteristics of Eupatorium catari-
um in different habitats, and to reveal the growth strategies and adaptation mechanisms in different habitats, so as to provide theoret-
ical information for the control of this invasive plant. [ Method ] Optical microscopy was used to observe the stomatal characteristics of
E. catarium in collected from eucalyptus forest, cassava field, wasteland and roadsides. [ Result]Light and soil nutrients had a sig-
nificant influence on the stomatal aperture ( the horizontal axis and vertical axis) , single stomatal area, total stomatal area, stomatal
density and stomatal index. E. catarium in low-light but high soil water and nutrient conditions had larger stomatal aperture, single
and total stomatal areas, but displayed smaller stomatal density and stomatal index, while in high-light but low soil water and nutri-
ent conditions, the opposite was observed: smaller stomatal aperture, single and total stomatal area, but larger stomatal density and
stomatal index. [ Conclusion and significance ] These stomatal characteristics indicate that E. catarium possesses a certain ecological
adaptability to heterogeneous environments.
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Table 1 Habitat and soil characteristics of the four habitats examined

41585743 Soil nutrient content (mg - kg™')
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b ObEREE CCL U bl bdeiok BSsER HSEK RETE2EY A
Habitat Light intensity content A HUAE AT AR Type of Domlnan.l
(kbx) (%) Soil organic  Soil hydrolyzable ~ Soil active Soil active communities plant species
matter N K P

K 12.6 £2.3 26.6 £2.2 14.9 +4.2 75.3 £6.6 65.6 £5.4 55.2 +4.8 A Manihot es- K2 M. esculen-

Cassava field culenta + 8 R ¥ ta A E. ca-
E. catarium tarium

Fr 34.6 £3.2 15.2+3.4 11.3 £2.5 55.2 3.5 40.7 £4.1 32.8 +3.7 BREE. catarium  RRE E. catarium

Wasteland

Hem Ak 18.0£5.1  89+2.6  5.6+13 28528 25826 21.7+1.9 AWML Eucabyptus  Jenibz B robusta

Eucalyptus robusta + Y4 %] J&

forest Clerodendrum  for-
tunatum + R R 5
E. catarium

VN 3ul 35.0£2.5 4.4 1.7 3.7+1.1 12.7 £1.6 11.9+1.4 8.7+1.2 (BREEE catari- [REEE E. catari-

Roadside um + ATERE R um 76 5T HE
Bidens pilosa B. pilosa

B P « bR

Values are means + SD.
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Table 2 Comparison of stomatal characteristics of the upper epidermis under different habitats (n =135)

fL4% Diameter of stomata ( m)

PRI AL TR AL -
H:3% Habitat 4 i Stomatal area Total stomata area Stomatal density L H
NG| 165 1) ) ) 5 Stomatal index
Vertical Transverse (pm™) (mm®) (Number - mm ™)

K 18.70 £2.51a 7.03 £1.09a 348.12 £7.25a 0.281 £0.051a 154.69 £6.15d 0.024 £0.004d
Cassava field
FakHh 16.03 £1.65b 5.76 £0.67b 331.24 £2.24b 0.273 £0.016b 203.25 £5.02b 0.056 +0.004b
Wasteland
RN

14.10 £1.66¢ 4.93 £0.73¢ 304.37 £7.35¢ 0.126 £0.021¢ 179.52 £2.87¢ 0.037 £0.001¢
Eucalyptus  for-
est
NSl 12.07 £1.05d 3.07 £1.41d 296.88 +1.92d 0.125 £0.019d 232.88 +1.64a 0.078 £0.003a
Roadside

B VI = B2 s RS RC J5 BT AR RN 5135 2R 18 0.05 KF L2 R AR,

Values are mean + SD. Values in the columns followed by the same small letters indicate no significant difference at the level of 0.05.

£3 ARERTHAETRESFLFFELLS (n =135)

Table 3 Comparison of stomata characteristics of the lower epidermis under different habitats (n =135)

fL#% Diameter of stomata (pm)

AALERE AR

Total stomata area

(mm?)

ALEE

Stomatal density

(Number + mm ~?)

AL

Stomatal index

PSS AL

3% Habitat Wi B Stolrnatal2 area
Vertical Transverse (pm*)

KEH 18.63 £2.85a 7.10 £1.16a 386.39 £5.12a
Cassava field
FHFH 16.70 +1.74b 5.77 +0.76b 374.85 +7.21b
Wasteland
HRA 14.23 £1.50¢ 4.50 £0.32¢ 331.21 £5.72¢
Eucalyptus  for-
est
YNl 12.37 +1.08d 3.05+1.27d 324.37 £2.33d
Roadside

0.164 £0.019a

0.158 £0.012b

0.131 £0.017¢

0.124 +0.008d

203.54 +£3.52d

296.56 +8.27b

260.40 +3.65¢

311.98 +£1.49a

0.045 +£0.003d

0.078 +£0.008b

0.063 +0.003¢

0.097 £0.002a

Bl B T = bR IR 9 SR AR )N 52 R 16 0.05 KT L2 R 3

Values are mean + SD. Values in the columns followed by the same small letters indicate no significant difference at the level of 0.05.
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1 BREMAEREAEFEHMITRA (10 x40 £5)
Fig. 1  Photographs of the upper epidermis of E. catarium under the optical microscopy (10 x40 times)
A RZEHL B AR C S D A B3
A Cassava field; B: eucalyptus forest; C: Wasteland; D: Roadside.

k. T ; --'. } 5 5 3
2 BEREMAETREAFEHIERF (10 x40 £5)
Fig.2  Photographs of the lower epidermis of E. catarium under the optical microscopy (10 x40 times)
AR B AR C TR D A B
A Cassava field; B: eucalyptus forest; C: Wasteland; D: Roadside.
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Table 4 Correlation of stomata characteristics of the upper epidermis and habitat factors

+ 163543 Soil nutrients

SRS Iﬁ“@ﬁ i;%‘f??k% AL BB 000 - Hesk +$esk
Stomatal parameters .ummd.nun ofl water G, A i R BT

Intensity content Soil organic Soil hydrolyzable Soil active Soil active

matter N K P
AR (YA -0.768 ** 0.705 * 0.607 = 0.656 0.457 0.504 *
Vertical stomatal diameter
LA (1)) -0.713 0.767 " 0.634 ™ 0.734 ™ 0.578* 0.498*
Transverse stomatal diameter
TSRS Stomatal area -0.854 0.843 0.725 0.749 = 0.612* 0.589 *
LA B Total stomatal area -0.752* 0.726 0.677 0.638 = 0.536* 0.501 *
SAL#EEHE Stomatal density 0.765 ** —0.789 * —0.724* ~0.719* —0.568 * -0.523*
SFLFEEK Stomatal index 0.892 ** —0.873 —0.768 —0.793 * -0.537" -0.619
T FINBEM, P <0.05; " KRR FEM R, P <0.01,
*and ™ indicate significant correlation at 0.05 and 0.01 level respectively.
x5 MATRESIBUESEERFHBEXME
Table 5  Correlation of stomatal characteristics of the lower epidermis and habitat factors
+33E5543 Soil nutrients

al 7 Aol H s A N O e
S JEMIE - ARERE o I e 4k
Sl()malal pa_rameters ‘ummétlon o1l water ﬁé\i /Ek/a\i %Ep/a\i @?/H\i

Intensity content Soil organic Soil hydrolyzable Soil active Soil active

matter N K P

ARG -0.752* 0.732* 0.657 0.634* 0.486 * 0.524*
Vertical stomatal diameter
LA (1)) -0.703 * 0.791 * 0.657 ** 0.759 ** 0.502 * 0.557
Transverse stomatal diameter
BAAS AL AT Stomatal area -0.802* 0.819™ 0.627 ** 0.780 ** 0.543* 0.603 *
SALER LA Total stomatal area -0.729 0.722* 0.698 ** 0.634* 0.487 0.529*
AL Stomatal density 0.763 ** -0.759 -0.737* -0.756 -0.560 " -0.549
SALHEEL Stomatal index 0.821 " —0.867* —0.783* —0.801* -0.578 -0.603 *

TFIRBEANR, P <0.05; " FORMBEAMR, P <0.01,

* and ** indicate significant correlation at 0.05 and 0.01 level respectively.

BB e i R AL RE R LR B R AL
BRI ARSI o 2 S M RAH GG R (P < 0.05)
5 K | A LN A S
A TAAHSE I AR (P <0.01) , T -5 't M o J32 U S A% 1
HIYIECR AR (P <0.01) o XU B R G /X
FLIE BRI AL A B2 O IR SR B K S 7K 55 A5
AISZ I, TSRO IR T BT LA T ROt
IR IR AR LA e

3 #it5itie

Y F 26 B b 0 L 3 2 A 0 A P
A CO, FlIEAMZEBOK S M T B W3, HIB A& K/
ST BB SRR ) (0 2 SR EE A R
A WL A A 7 4 B R (7 04,2008 ), I
i /INTIT 855 1) AL T A 20845 2 ek R T 9 1 7K 2
e VAR R34 F TR GO T R
PRI 438 0 ( B AT 45,2009 ) 5 I H- 5 1 K Y <AL
et A 211 CO,, 1m0 A R0CR, A F Ty &



- 186 - WAL Journal of Biosafety

H22 4%

X85 1 M R I PR A 0L (2 A, 2011) o X
LGB AR AL A A s B A i Bs (2558
45,2004 )

RHIFERI , AR A A T R R Fr b
TR TSR AL AR AR AL AR B
B AL B R AR A Rl o 5 IR
TR AST N RS R A RS A AL
for RN LA S TR /), AL B A FL AR AR
BOR o XRENOSRE T AT 5 A iy
30, BRI E G S T 2 S S A R, AR AR K
AR, R T BRI IS IRAFIA K 7311
528 AL 0 R ) 0 0, B R A O ot i /N AL B8 O
JEo FA, T BRI R S e i Al R
Xt CO, HYMEIAC, 32 o 03 2803, 1 AL UG T R FR
(ELRRA T, M SR w RE A T i L B K A KAk,
LR B, 32w UL B B R AL AR B A
B2, 550G R R I IR PR R A A R B
ALALAR VERAS FL A T AR AL AR B T AR
AL R SLRE RN

PAEr Bk R Gt L Sk i B 3
BRUASE A ] S U BB R xS S A e A
(B NLAE ST o X 2 A3 B 5 E I AR 45 b 2R 35 114
JRNZ—

S 3k

SR, SRRK, BHNTE. 2004, LR R B I AL
RFIE B AT S X AN [ BB 88 i 1. 1 P A 2SI
15(2) : 201 —204.

Mith, 2ET, %8, HaLE, TEME, B, R
2007. g EE AR F i ——R B BRI A A SRR T AT
Fadeka=pe =4, 22(2) : 24 =27 .

PR, RSl K, BRAERS, A/VBR. 2011, B wNER
J B IRBO B SHRIE. 2523, 38(4) : 777 -782.

AR, JRES, TS, RO, HRAL. 2012, HEYAAL
Xof A BRIR BT AR Ak ()i 1 B R4 B A AL . AR A B2
%, 48(1): 19 -28.

HERE, FUE, BEE, 245, 2008, RREIBRAE £k
SEEM A AU A 22 5. PUALR MR B Rtk A
SREFZEIR, 36(5) : 84 —90.

BTG, K, TN, 2009, EhHRE N E R 5

Rtk fszm. el B, 29(8) : 26 -36.

S, e, ABGE, ZEE)Ay. 2006, {5 AL AR BT
7. AERE, (4): 19 -20.

HAA, IR, 2255, F%, ST, 2009. ML
A2 BRI AL R SSFLAFAE T IS AP B 5

29(4) . 411 -41e6.

FIRT, Ak 2002, FESMSRARRR. JLaT: EML
Jiat:.

MavSe, BT, tle, 2467, Brbki, EHE. 2010.
R FERAR MO0 TR AR RS 1 S, AR A 4,
31(5): 867 -871.

T, HE A, R, A, B, Rl 2009.
LIRS T AR S AL W sh . AEARR
A, 28(10) : 1991 —1995.

Fifpd, podE, BE. 2007, HERHFREEX H =i H AL
JEERHERZ IR, ROlRR, 24(10) : 94 -97.

RiEoR, WIEAE, BhiEGR, FER, i, Z2RF. 2008. A
IR R B AR IE R, J8 R, 26(3) 1 69 - T1.
PR, AeER, BALRE, BOPHE, PR, R K. 2011,
R 74 g W S0 DX U T2 B TR SRR X R

AR, AR AR 24, 20(12) ¢ 1819 ~ 1826.

JENIAE, BRRKDE, XORURL, R, BiEfh, AREREL, tHk.
2011, oK g IR S S X A AL
M. AR, 30(4) : 689 -693.

Chaerle L, Saibo N and van der Straeten D. 2005. Tuning the
pores : towards engineering plants for improved water use effi-
ciency. Trends in Biotechnology, 23 : 308 —315.

Munesh K, Siiolyne S and Bhupendra S. 2007. Allelopathic in-
fluence of two dominant weeds on agricultural crops of Mizo-
ram, India. Pakistan Journal of Weed Sciences Research, 13
(1-2).83-92.

Rawson H M, Constable G A and Howe G N. 1980. Carbon
production in sunflower cultivars in field and controlled envi-
ronment. 1. Leaf growth. Australian Journal of Plant Physi-
ology, 7. 575 - 586.

Wise R R, Sassenrth-cole G F and Percy R G. 2000. A com-
parison of leaf anatomy in field-grown Gossypium hirsutum

and G. barbadense. Annals of Botany, 86: 731 —738.

WAEGH 45 AR )



3 4]

B0 45 R SR AR BB I 0 A LA

- 187 -




