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Anatomical Features and Stomatal Gas Exchange in Leaves of
Melastoma candidum Grown in Hilly and Swampy Habitats
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(South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Anatomical features and stomatal gas exchange of the leaves of Melastoma candidum grown in hilly
and swampy habitats were compared. The cells of upper epidermis was thicker with smaller cells which were
closely arranged, and the stomatal density being higher in hilly melastoma compared to those in swampy one.
Thicker sponge tissues, larger maximum vessel diameter, and higher ratio of palisade cell height to cell width were
observed in swampy melastoma. However, the ratio of palisade thickness to sponge thickness was lower in
swampy melastoma than that in hilly one. There were little differences in the contents of chlorophyll a and
chlorophyll b, carotenoid and chlorophyll a/b between hilly and swampy melastoma.The hilly melastoma had
lower net photosynthesis rate, transpiration rate and stomatal conductance than those of swampy melastoma. The
diurnal courses of average water use efficiency(net photosynthetic rate/transpiration rate, WUE) were similar
between plants grown in two habitats. Intrinsic water use efficiency (net photosynthetic rate/stomatal conductance,
Intrinsic WUE) was lightly higher in swampy melastoma than that in hilly one, but no significant difference was
found. It is proposed that these differences between two populations of melastoma might be mainly due to the
different soil conditions. However, the above results could not confirm that the hilly and swampy melastoma are
different ecotypes.
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Table | Property of hilly soil and swampy soil

HUR 2% &8 2F TKARE EABE M4 BKE
P il Organic Total Total Total Hydrolyzable Available Available Water
Type matter N P N P K p content
eke!) (ke’) (gkg’) (gke") (mgks”) (mgke™) (mgks’) (%)
Pt 3% Hilly soil 2000 100 015 1570 109.2 1.07 2897 447 2214
VR 3% Swampy soil 13034 180 031 1874 185.5 2.53 3820 435 3475
R2 BHABZFHFHAMNRERNESHITE
Table 2 Characteristics of leaf epidermis and leaf shape of M. candidum grown in different habitats
=
e} Ll\filzfiﬂpﬂff _‘Ijkﬁo? R Wﬁ’; IR
Habitat epidermis cells stomatal Leaf length Leaf width Leaf index
O mm?d) ¢h mm?) (cm) (cm)
Wik Hilly 5042+444 1620+294 7.80+1.06 4.0240.45 1.94
AL Swampy 3986+551 1174148 7.32+1.08 4.37+0.57 1.68

RI HEHAFHHFHAMRSE
Table 3 Anatomic characteristics of the leaves of M. candidum grown in different habitats

B LRER THERE THREE BAKIEER SR4AKAER
45 Leaf thickness UPPCT epidermis  Hypoderm  Lower epidermis  Maximum Crystal cell
Habitat (um) ©58 thickness thickness thickness vessel diameter
. H (um) (um) diameter (um) (pm)
3 #h Hilly 148.33£19.77 9.30+2.41 18.73+5.31 5.70+1.01 22.73+2.64 22.50+3.90
VH AL Swampy  158.00+16.54 7.50+1.89 20.33+5.89 5.80+1.45 24.33+2.36 21.83+3.83
HBEARE BRERE HHE AR T
ot Palisade Sponge MR Palisade Palisade cell B0 e/
Habitat thickness thickness HHRARE cell height wia dt]s1a (;CC:;V) MR A v
(PD) SD PT/ST (PCH) (um) " PCH/PCW
(um) (um) (pm) ¥
3 s Hilly 62.17£8.07  49.83%10.63 - 60.33+10.81 6.32+1 .41 6.76
YA Hb Swampy 65.33+7.84 57.17£940 62.83+7.49 9.07+1.18 - 7.39
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Fig. 1 Diumnal changes of gas exchange in leaves of hilly and swampy M. candidum
& BOEFA Y Hilly M. condidum: w8 F #1844 FF Swampy M. candidum
Pn: 7% & 1 % Photosynthetic rate; Tr: #% /% i# % Transpiration rate; Gs: Sf. 5/ Stomatal conductance: Ci: ffo (]
COKPE Intercellular CO, concentration; Ty M- Leaf temperature; VPDyye o M S ABE 5SS 2 KA ES
Leaf-to-air vapor pressure deficit; WUE: /K 5} F| F] 2 % Water use efficiency; Intrinsic WUE: 7 7F 7k 4 ) ] %

Intrinsic water use efficiency.
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Table 4 Contents of chlorophyll and carotenoid in leaves of M. candidum grown in different habitats

M-4¢ E A Batb m-i%#a

M4k Kb RAE P&

- 45
iﬁ Chlorophylla+b  Chlorophylla  Chlorophyll b Carotenoid AR
Habitat 1 1 1 1 Chlorophyll a/b
(mg g"FW) (mgg FW)  (mgg FW)  (mgg FW)
It Hilly 1.98+0.047 1.57+0.037 0.4110.009 0.48+0.027 3.83
P M Swampy 1.9110.080 1.48 +0.009 0.4310.022 0.4210.026 3.44

4 158

g A% 5K Turesson A4, ER R L 4Y)
S AT S AH PR I L [N 288, 2 AR A X
AREBEZHEN R ERS . — RS 2K
AR, SRS . SRR R EYR, BN
PR . Turesson & XIS 3 MHHIFIA
KW ZEYERS FRAREY ERSHER
I X S Bl s (6] 2 s AR VR R L S
EMRELA ATV XR: SN FRL AR
FRRTREAERER, 0] L0, NAESR
RESHI3RH ARG RN A, o] LUE AR A
TER PR R AN AW RN A~ AR b
TS LA X R a2,

AHIF 5T 3R B, 35 30 0 7 R 3t B A - A 45

IS AE B — M E R BOREF R T A, BR
A N HES VR, AR ERK, EREE HE

HEF AL A A RESAALRE BRKFEH .

AR A= Al A E / 96 B U A L B B AL T R B
AR S0 25 5 A A B S A 0 B 3 R T B
BB TR RS SR E R E R A
B AABEMSERDFREK I EBENES
ML EE TR, KPR EPAAAR AR R EER
FIgRR /N 0 AL TR BE &, [T, AL R
EHENZESR LR S B A B 4 /T &
BERERNIREZ . HRZEH FJEEERIME
TLERAT, WA 2 2R R g 4 4 4R R BT A i S O R
EARAESELEAaNERLREMIDLE
P R0, TR 1) 1) 22 5 th T RE -3 BUR AR
PHEH LSRN ER


http://www.cqvip.com

114 TR ED TR

F13%

BRI P A R R R RALT
. AT ROEREE B T AR A R
ARFPRAE . VPD s FURLIE CO, 76 IR ST P
2 IR B, LS B (B 2), A
B FHROR S R MER SR, Rt
F HEI S . VPD s FIRLI CO, B RABAK
B A 5 AL S A TR AT (B 3)

3 B 4 7 :y=0.077x-4.294, 0 -2=9, R*=0.767 (F=

1800 A

1600 |
_. 1400 t
» 1200 f
1000
800
600
400 |
. 200

[

A4 R4S PAR

Cumol m3s

80
10
60
50

40

AAHEN RH (%)

30

20 i s A i 1 i PR i

7:00 9:00 11:00 13:00 15:00 17:00

HHR) Time (h)

AL O, IE (w1 L)

Atmospheric C0, concentration

7966, P<0.01); VB EEHEFHF}:1=0.088%6.097, n-2=9,
R*=0.899 (F=27.44,P<0.05), [BEIHARKLREERE
M, PIRASESH G ERFAEBREHILER
%. BARREHIIE W AR A S A S AL R EM
=B REHIEH P S A REE E, EAEYK
FOL S %E 5 S ALE FE I Rubisco HIHLE
HH KO, XEFE TR

WA MK FRBE (Pr/Tr) B¥EHEEIL,

sy
~ 40 |
e
T |
L
= 3
I,J
28
zo — - - ) — — -l S — |

o

o

k=]
o

o
o
o

300 A 't 'l ' 'S i A A, -y ']
7:00 8:00 11:00 13:00 15:00 17:00

1R Time (h)

B2 SohRE SR E A AR T AR
Fig. 2 Diurnal changes of environmental factors in leaves of hilly and swampy M. candidum
& SHEH ST Hilly M. candidum: w BEHEFHLF Swampy M. candidum
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- Transverse section of hilly M. candidum leaf: %100
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