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Anatomical Characteristics of Leaves in Three Mangrove Species

LI Yuan-yue, LIN Peng’
(School of Life Science, Research Centre for Wetland and Ecological Engineering, Xiamen University, Xiamen 361005, China)

Abstract: The leaves of three mangrove species, Kandelia candel (L.) Druce, Bruguiera gymnorrhiza (L.) Blume
and Rhizophora stylosa Griff.,, collected from the access to Jiulong River, Fujian, were studied anatomically.
Results showed that the three species were adapt to aquatic environment in structure: having thicker cuticle,
epidermis with hypodermis as aquiferous tissue, stomata sunk in and distributed in lower epidermis, with large
substomatal chambers, developed vascular bundles with enlarged vessels in mid rib. Cross section views indicated
that leaves of K. candel was isolateral with symmetric structure, whereas those of B. gymnorrhiza and R. stylosa
were dorsi-ventral and asymmetric. Leaves of all the 3 species were abundant in tannin that was richest in K.
candel, followed by R. stylosa and B. gymnorrhiza. The differences in leaf structure could help specific identifica-
tion in taxonomy.

Key words: Mangrove; Leaf structure; Comparative anatomy; Kandelia candel; Bruguiera gymnorrhiza;

Rhizophora stylosa

LA PR A K 7 R0 703 B M T A R A
Vae, R AEKTEW I O M X B9 SR
b, RERIGE AT H HARNRKE. IMHKESRE
AT SR A SR, AR KE
HBHEIR S, SR L REREART
RS RE BRI TEEESRENEE, F£5
MENEHEUEZESRAEEARESVFEDRE

WA B %5 :2006-01-04 #% 3 B #5:2006-05-08

FEFRIIFER

ARBEDRAMEDH EEHR LR,
Schimpe!™\ Chapman ™1 #k Ji§ 4155 Xt 41 4% #k ) #L 4)
ERE HYERS HYREFEER AR,
Walsh!®, AR 0, X 4% 57 25 EX 2143 L ) R R A1 RO AR
FIfE S R AE B BE4T T B 9; Stace B T 4L} 4
JR By B AS (B & 4E ; Rao!™ B 5T T Aegiceras

ESWMA - HEPELAESTHE (20030384007) ; X BRFIEESTHH (40276028) %8

* B iREH Corresponding author


http://www.cqvip.com

302 ’ I YR

F14%

F1 Scaevola KWt i A 4 EIHRAE, BEJS Rao Al
HughU"HF 50 T A K ZE BT IR 16 FHLLAR P HIH
G B A RE RN BRSPS, Waisel I
Raol™I%f HAth — SR YIH & KB REE
A0 B AVRRAE 0 T R AR .

AL FEXNOWBIE 3 MM EY — KA
(Kandelia candel) 7R ¥ (Bruguiera gymnorrhiza) 1 4L
YW (Rhizophora stylosa) W Fy S HREATHE 5, TRt
HASERXL, AONBHEYR 0K RGN

1 BV %

K H(Kandelia candel) KWi(Bruguiera gymnor-
rhiza) M1 41 #§ M (Rhizophora stylosa) 1M F 35K B 4@
BRI O g HiE EEER L (24°29'N, 117°
55'E), EUIE H K L s BR R A (THFET
FE=XHAD10 Ao

FA KA B H R T 3 M HIH A, B
HRRREEE Fr W82, 3 100 B MR HI TR o & 8 fr
RS FLEFRESILEIR .

BYE A B A AR BB 25 5 mmxS mm /)
B, B FAA B5E, RIVBER K, AabEE, Leica-
2235 YR BN A, JBE 8-10 um, T4 - [E &% %4 3,
PR ERE R, SIBKATIE, BANMRNE,
OLYMPUS BHEMEM L . VIFLFL - B
PfE, oM RE SRR AR AR ME, 448
B MERBE T RTRAEE RETARP MR T
& YRl EAL AR B4R (B SRS, AN SRR
BAEZ R 15 AN BUER I

M - A B 0 SR P BT 4RI T B A K
BUM T, HEIKS S R #EER T 5.

FH SPSS 343347 7 25 ¥7 .

2458

2.1 M A A

e LT REARS A RERE, & RE
2EMNEEAR (BRI:1,2) , B EHRE,
AEBT, BF_RARBKR, SHRENET (B
I:3) , AR E T2 AR S, 18
RIBHAL, MEARERAFIBREE, B LM
AR THEHRE, BRASHSI AR, TN,

AL EHARARTSHERET (BRI:
3) SR TFFRE, AL TR, RILTH KL
TE, H5EHFALKNTREE —RHARE; P
Bk 48 RO IE, KR S E £ 5, REButH, £
KEE (ERI:4 .

AR LT REMBINRFTRENARE, H
REgpsrEME, FRETRF-EAKE. A
A THER ELREMABMNERTRERE
MEaareT (BRILES 6), IEARHSE
%, BRARHIGR, B FRT (ARLED ,§
TR KRG RH S HF B BB, LY
SAETRE, LB TRE, HFERHATE (BK
L) ;P E P RMEER, EERARKEH
AR (BRI .

MM E TFTREARSIMAFEORE, &
TREMAMRE/N, SRSMERME (B 10,11,
IRETRS-TEMAKEYR, BE—EEE XK
BMRT, BEWD, B4R B/NEIK, H A
MG, fEM R 4 L R S (B 1:10-12) ,
BHRASHF G, AN, BAA KM AEE, B
—ETAEE B&87 (AR I1:13) , SFLE R
FFREFATH, SATHAERHATE (BRI:
10) ; 0 Bk 4 RAE ik R 58 548 428 ) JBUS HE B,
HARFEMR T RET B RIEEERES MARE,
ERMKREE (B I1:14) .

22 MR RS RER

3 MY AR IR R 1.2, =
TR, 3 MYt ARG AR R B R
WEEBEER (P<0.0D).

3 FE R YIE b, AR FRKE, P
AEREE, F4-TEAKR, tHASEERN
34.2%; KHIKZ, 6 12 9K, S H S EER
7.4%; KM, RE—REHAKR, SHALEER
53%. EXHRMOBHRRANEATTHEER, 5505
H A BER 5.4%F 4.1%, HXHETAKENA
PE 50 TSR, o 13.5%. Bk, A A
BUIE B&, REKMEEXNRMEH, hFmet,
T ARSI A R EH .

A B BRI 666.60 wm, 2L ¥
WZ» K 596.50 um, KM, K 582.73 pm. WK
BEHFIRFSEMNAEERREBERN >4


http://www.cqvip.com

Ham

FIUERE: R MY K LB R BT R

303

Bl > KRR -8B, RHEERNREERE S
FEEAX XM TEERBRIE, Ky REFRR
15 AR E 40 M 4 RO AR KB EE B rE i U
Bo MR HEBRRKMEKALEHR (37.5 cm®) KK
(35.0 cm?) . Fk A (24.0 cm?) , 8] W/ B E A0
BEEAFETHEXKR.

A S KERR, h72.1%, LERIK

2, H 70.5%, Bk Fnk /N, A 62.8%,3 FEYIN &K
BRMAHANEEREELX. 3HEYBEEES
K7, NB BN, 3 MEyr R & RN >
LUHgE > KM, X ARSI B U4 R — 3. 3 At
VISR ETRE, KILFERS, RAE
BEARM > BKh > aoiei, KA BN ESAE
B .

R1INOHERHHEHANEENEY

Table 1 Thickness and number of tissue layers in leaves of mangrove plants

KA AR EAR:i
Kandelia candle Bruguiera gymnorrhiza Rhizophora stylosa
L4 )Z Upper cuticle JE/E Thickness (um) 6.87 £0.46 13.172£0.93 6.10+0.68
(1.0) 2.3) (1.0)
% B Upper epidermis JE/E Thickness (um) 13.53 +1.50 21.5322.10 12.73x1.32
(2.0) 3.7 .1
LA B2 Upper hypodermis JE/E Thickness (um) 49.60+6.91 31.13 +4.78 203.80+29.41
(7.4) (5.3) (34.2)
JE# No. of layers 1-2 1 47
AL Upper palisade tissue  JE/E Thickness (um) 158.53+14.91 174.90+21.4 110.00+32.27
(23.8) (30.0) (18.4)
¥ No. of layers 4-5 4-9 2-7
WML Spongy tissue B/ Thickness (um) 294.00+14.13 320.40+44.29 219.13128.58
44.1) (55.0) (36.8)
J23 No. of layers 13-16 15-19 10-15
THH LR Lower palisade tissue JE/& Thickness (um) 89.5345.23 — —
(13.5)
JE¥ No. of layers 2-3
. FA EJZ Lower hypodermis JEFE Thickness (um) 35.87 +1.38 — 24.60+2.11
(5.4 “.1
JE# No. of layers 2 1
T2 B Lower epidermis JE/E Thickness (um) 14.07+1.15 15.70 £2.32 14.40+3.01
@1 () (2.4)
T iZ Lower cuticle JE/E Thickness (um) 4.60£0.56 5.90+1.16 5.73x1.18
©.7 (1.0) 1.0)
ftH Leaf JE/E Thickness (um) 666.60 582.73 596.5

RBEPRFRZALANEE S BB E 7% . Values in parentheses indicate percentage of tissue thickness to total leaf thickness.

2 3MAasEPH I ER. SARSAEEESTLL/AM
Table 2 Leaf area, moisture, stomatal densitry and size in 3 plants

=LY g aginpA BKE SAEE HAKERE
Species Leaf area (cmz) Water content (%6) No. of stomata per mm’> Mean lengthx width (um)
KM Kandelia candel 24.0+5.8 62.8 195.7x32.6 36.1 £3.9x17.1x1.9
AR Bruguiera gymnorrhiza 35.0+7.1 72.1 250.7+26.5 30.8 £2.4x17.8+1.6
LU Rhizophora stylosa 37.5+4.6 70.5 104.1 £29.9 44.6 +£3.5%29.122.1
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Explanation of plate

Plate I
Cu: Cuticle; Ep: Epidermis; Hy: Hypodermis; Pt: Palisade tissue;

St: Spongy tissue; S: Stoma.
1. Transverse section of the leaf of Kandelia candel; x100
2. Transverse sections of the leaf of Kandelia candel (drawing);
3. Upper epidermis upper hypodermis and palisade tissue of the leaf of
Kandelia candel; x400;
4. A vascular bundle in midrib of Kandelia candel; x100
5. Transverse section of the leaf of Bruguiera gymnorrhiza; x100
6. Transverse section of the leaf of Bruguiera gymnorrhiza (drawing);
7. Upper epidermis, upper hypodermis and palisade tissue of the leaf of
Bruguiera gymnorrhiza; x400
8. Stomata in lower epidermis of the leaf of Bruguiera gymnorrhiza;
x1 000
9. A vascular bundle in midrib of Bruguiera gymnorrhiza; x100
10. Transverse section of the leaf of Rhizophora stylosa; x100
11. Transverse section of the leaf of Rhizophora stylosa (drawing);
12. Upper epidermis and upper hypodermis of the leaf of Rhizophora
stylosa; x400
13. Lower epidermis. Lower hypodermis and spongy tissue of the leaf of
Rhizophora stylosa; x400
14. A vascular bundle in midrib of Rhizophora stylosa. x100
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