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Abstract ; Resurrection plants usually grow in extreme habitats and have the capacity to survive from lower relative water
content to 10%. There are many resurrection plants in family Gesneriaceae, and the resuscitating mechanism of different
species may be different. In order to investigate whether the two species have different resurrection characteristics and
physiological mechanisms in response to drought, two species of Gesneriaceae, Paraboea rufescens and Oreocharis
cordatula, which are distributed in subtropical and temperate limestone areas respectively, were selected in this
study. Their leaves were dehydrated for 1, 2 and 3 d respectively, and then rehydrated for 1 day. The leaf morphology,
relative water content ( RWC ), photosynthetic activity, photosynthetic pigments, membrane integrity and osmotic
adjustment substances during different dehydration and rehydration treatments were detected and analyzed. The results
were as follows: (1) The leaf discs of Paraboea rufescens folded inward after dehydration, and the leaf upper epidermis
was completely wrapped after dehydrated for two days, and the chlorophyll fluorescence parameter F /F, , which
characterized the maximum photosynthetic potential, was inhibited ; Comparatively, the leaf discs of Oreocharis cordatula
shrunk slightly, maintained the F,/F level, and had higher photoprotection ability [ Y(NPQ) ]; The leaf discs of both
species spread out and the F'/F, recovered following rewatered. (2) After two days of dehydration, the RWC of the two
species decreased to about 5%, the relative electricity conductivities ( REC) increased to 51.8% and 56.2%
respectively, and the contents of soluble sugar increased significantly ; During the following rewatered, RWC, REC and
soluble sugar all recovered to the control level. (3) After further dehydration for three days, RWC of leaf discs of two
species reached about 1.5%, the conductivity increased to about 95% after rehydration, and the F,/F, disappeared. (4)
Chlorophyll a+b contents of Paraboea rufescens decreased by 50% during resuscitable dehydration and rehydration, while
Oreocharis cordatula remained basically unchanged, which indicated that both of them were homoiochlorophyllous
desiccation tolerance species and could quickly resume photosynthesis after rehydration following dehydration; During
dehydration and rehydration, the contents of malonialdehyde (MDA had no significant change, and remained extremely
low level, which indicated two species could keep their membrane lipids from being oxidized under extreme drought
conditions. To sum up, these two species can survive from dehydration to lower level of 5% RWC, therefore, they are
both resurrection plants. Under severe dehydration, Paraboea rufescens can avoid the damage from excessive light
absorption by curling its leaves; however, Oreocharis cordaiula can spread the excessive energy by heat dissipation
through photoprotection of PS I, thus protecting its photosynthesis organs.

Key words: Paraboea rufescens, Oreocharis cordatula, dehydration, resurrection plant, chlorophyll fluorescense,
osmotic adjustment substance, malonialdehyde (MDA) , photoprotection
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Je W A0 ) 95 8 1 T B & A R IRB B T
4477 A R T FH AR G L 3 (REC) #on, R 3
ALK 1.2.3 d 5, Bk EE &R REC &
Wik K 1 d S B A L B AR AR, K
2 dRTEE X HR I 2, FH & 51.8%, 7EBSERE K 3 d
i, REC fix i1, i85 95% ; Rehl F1 Reh2 b 3 %) i
A REC S50 /K Zb P ( Dehl F Deh2) %A &
F 25 T Reh3 % Deh3 4b Py REC % F &,
BRIV RE MK 3 d B, B A e s T, 4



204 OO0 M W

42 %

A Fit¥: Fresh Dehl Rehl

HAR
Natural light

%
Fluorescence

HA
Natural light

%
Fluorescence

Bk EBES Paraboea rufescens

—A— OB E S Oreocharis cordatula A

HXFE R E RWC (%)
5 3

[\]
[=]
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Kb B Treatment

Wit Fresh Dehl Deh2 Reh2

Deh2 Reh 2 Deh3 Reh3

A BOWRBEE R RHIEERIOL; B, O DR T E R KR, C. NI &K,

A. Leaf discs and their fluorescences of Paraboea rufescens;B. Leal discs and their fluorescences of Oreocharis cordatula; C. Relative water

content (RWC).

K1 SOk BE & ML SRS AR B K R rg B R I F/F, AR5 KR
Fig. 1 Leaves discs and their F /F, and RWC of Paraboea rufescens and Oreocharis cordatula

during different dehydration and rehydration treatments
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Fig. 2 Chlorophyll fluorescence parameters of Paraboea
rufescens and Oreocharis cordatula leaves discs during
different dehydration and rehydration treatments
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Table 1  Photosynthetic pigments contents of Paraboea rufescens and Oreocharis cordatula leaves discs

during different dehydration and rehydration treatments

#rim Content (mg + g™)

R Yrkh
Pigment Species .
Hf Fresh Dehl Deh2 Reh2
42 a Chla HOkEE S 4.05+0.68a 2.68+0.35h 2.16+0.27b 2.61+0.32b
Paraboea rufescens
DA EE 3.65+0.69a 2.17+0.14b 2.57+0.06b 2.75+1.23ab
Oreocharis cordatula
42 b Chlb FHokEtES 1.53+0.25a 0.78+0.1b 0.63+0.06b 0.72+0.08b
Paraboea rufescens
D TR 1.47£0.11a 0.98+0.06b 1.1+£0.08ab 1.21+0.49ab
Oreocharis cordatula
42 a/b HOREEE 2.65+0.11b 3.46+0.19a 3.42+0.38a 3.63+0.2a
Chla/b Paraboea rufescens
DDA EE 2.3+0.17a 2.26+0.02a 2.24+0.02a 2.26+0.1a
Oreocharis cordatula
MH4EE a+b FHokEES 5.58+0.92a 3.46+0.45b 2.8+0.35b 3.32+0.39b
Chla+b Paraboea rufescens
DM LA EE 4.8420.4a 3.15£0.19b 3.71+0.1ab 3.26+0.86ab
Oreocharis cordatula
KB N E HOREES 0.92+0.16 a 0.68+0.02b 0.66+0.12b 0.73£0.1b
Carotenoid Paraboea rufescens
D LA EE 0.96+0.15a 0.76+0.14ab 0.72+0.05b 0.8+0.26ab

Oreocharis cordatula

. FATANR/ING R AS R b BE B A7 7E 8 35 1 22 57 (P<0.05)

Note: Different small letters in the same row indicate significant differences among different treatments (P<0.05).
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Fig. 3 REC and MDA contents of Paraboea rufescens and Oreocharis cordatula leaves

discs during different dehydration and rehydration treatments
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Fig. 4 Contents of soluble sugar and proline in Paraboea rufescens and Oreocharis cordatula

leaves discs during different dehydration and rehydration treatments
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Ramonda 1999 ) |
Craterostigma wilmsii ( Farrant et al., 2000) %) Ffi v
WAT R, XA B IR AE Y e B K Al LR
MRS S K, I 18 B B AR 454 (Hallam &
Luff, 1980) , 4 H 8 ¥ i B K 52 5 &5 1 HIAR &

nathaliae  ( Drazic et al.,

W HEATH) 50 G B, 2 HE ) A= K 7 ) Ve [ F 25 52
At —Fh 38 0 3K % ( Sherwin & Farrant, 1996) .
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