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Abstract

Abstract

Mistletoes are xylem-tapping hemi-parasites. They obtain heterotrophic carbon
coupled with water and mineral nutrients via haustoria which connect to the internal
tissues of their hosts, however, they are capable of photosynthesis because they contain
chlorophyll. Xylem-tapping mistletoes generally have higher transpiration rate (E),
lower CO, assimilation rate (4) and lower water-use efficiency (WUE) than their hosts.
The higher E has been attributed to N gathering mechanisms.

Here, Viscum ovalifolium infecting on Sonneratia caseolaris (a mangrove tree
growing on saline environment) were investigated. The diurnal courses of gas exchange
and chlorophyll fluorescence were followed, and light response and ACi curves were
measured under control conditions. Especially, influence of mesophyll conductance
(gm), an important but sometimes neglected factor, on gas exchange was researched.
Chlorophyll contents, leaf water potential, carbon isotope ratio (6”°C), and mineral
element in leaves was compared. In addition, in order to analyze the influence of
haustoria on mineral elements, elements in xylem were also compared.

Significantly lower £ and gs were found from the mistletoe, which didn’t within the
general pattern. However the mistietoe had high foliar N concentrations although it
transpired less than its host. Therefore, the result was still consistent with the
N-parasitism hypothesis. Because the mangrove host was N sufficient, mistletoe can
obtain N easily from the xylem sap without having to maintain high transpiration. It was
proved that if sufficient N supplied, mistletoes growing on mangroves, may keep lower
E in order to avoid excessive salt accumulation in leaves.

The mistletoes accumulated high salt in leaves and have more negative leaf
potential () than those of their mangrove hosts. Mistletoe A was significatively
decreased, and they have low light saturation (Lsp). However, mistletoe didn’t
accumulate significative excess energy which primarily determines the rate of PSII
photoinactivation and destroyed the photosynthetic centers. High thermally dissipated
(D) and nonphotochemical quenching (NPQ) in mistletoes indicated that the excess
energy is dissipated by heat, which is the photoprotection mechanism for mistletoe
leaves. On the other hand, mangroves have mechanisms to cope with the low water
potentials and high levels of salt in leaves.

In this research, both of gs and gm are decreased in response to salinity stress in



mistletoes, as a consequence, mistletoes maintain a low A4 although they have the same
high leaf N contents to their host. The decreased 4 in mistletoes is affected by diffusion
limitations (i.e. gs and gm) more than biochemical limitation under salinity stress.

It was proved that mistletoes have lower maximum carboxylation rate (V,u.) and
maximum electron transport rate (J,,,c) values, which indicated a fundamental limitation
limitation on photosynthetic function at the biochemical level. However, it was
suggested that gm is an important factor causing the photosynthetic decline of mistletoe
leaves with most stress conditions. That why mistletoes always maintain a low A4
although they have high leaf N contents.

In most stress case, mistletoes have high gs and 7r, while have low gm. The high gs
result in more water lost, while the low gm result in low A4, this may be the reason that
why mistletoes have lower WUE than their hosts.

The xylem elements indicated that the xylem continuity between host and mistletoe
didn’t exist at all.

Key words: mistletoes, mangrove, salt stress
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(Schulze et al. 1984; Ehleringer et al. 1985; Bannister & Strong 2001; Cernusak et al.
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Table.1.2 Parasitic plants and their hosts in the mangrove in China

AR arE R aE oA
HE N gas et R o 2 Sonneratia caseolaris Hiaaea]
Viscum ovalifolium MELHE = Sonneratia alba
8 Derris trifoliate
JKBE % Pongamia pinnata
LR E ESHIR ke JKIE % Pongamia pinnata Hiaae]
Scurrula parasitica YR Hibiscus tiliaceus
/N AL L2 A NI e YRE Hibiscus tiliaceus biaaea]
Scurrula notothixoides JKHE % Pongamia pinnata
WAL Scyphiphora hydrophyllacea
2 Sonneratia caseolaris
ToHR B Cassytha filiformis E8E (aa A < W8 Acanthus ilicifolius Bty
Wil {E M Aegiceras corniculatum
W22 (Cuscuta sp.) E S WLEW Aegiceras corniculatum UL TR

W HE# Clerodendrum inerme
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%75 R Loranthaceae M7 A MMILLE 2, MUK T X SR UK EESE 2006).
W27 A28 Viscum 3525 AR REH GRHEAR M REA, 400 T 243 23R A FAH AT $4
ALK, B AT TR A DK o AT A 7 [ AR AT R R R . AT
A A AT RN RN B ER SHRL SERIRI GRS 29 AR S0 R
L, BEA, MR E2— (RS2 2002)

Mk 2 A 2K AR I 75 A (1) - %5 2B K (Johnson and Choinski 1993), Jf HJ&
TERUEH MY, AR % GO AR AR . O, Wit e Al
AR I —— IR R B BRI i A AR A A AR
AR K R JEHLE %(Solms-Laubach 1867). {H H A K £ 2% A R T /K FITEHL
#h, WA AR 5%-63% CHINEE R T &) AP T 27 1, I T A
2 EA TR A WL (Schulze et al. 1991; Richter and Popp 1992; Marshall et al. 1994;
Marshall and Ehleringher 1990; Hibberd and Jeschke 2001). % — 51, #2534zt )}
TR, ASWRRIT AR

3.1 MFENEBRERAR

Wi 25 2 B R 1 2 BT L AE R (T) #6593 (Glatzel 1983; Hollinger
1983; Schulze et al. 1984; Ehleringer et al. 1985; Davidson et al. 1989; Goldstein et al.
1989; Orozco et al. 1990; Stewart and Press 1990; Davidson and Pate 1992; Tennakoon

and Pate 1996, ot % F M) 2~3 % o HAK Tr {i AP AT it AN I AN TF], Ullman
et al. (1985 {EHGTMAAWINAFL L)\ AT, JEHE T 18 Fif oy A= — %
TFERG, RS REIR: WEFERRN Ir BR2a 1 1.5~8.9 fF, Wi
AR I E K Tr, M5 AW E S, WA Amyema maidenii— 3
Acacia cowleana W7 E RS, W2 AESH EMEK T 43514 0.2 mmol m?s™ Al
3.5 mmol m™s™ o Xt T AT Tr (MRS, H RITAREE—( i M2 ATl e 2%
i N 25 (AR IS e 5 =i 2R (Schulze et al. 1984; Marshall
and Ehleringer 1990; Stewart and Press 1990; Schulze et al. 1991). Schulze et al.
(1984) #H T 28 Ui (N-parasitism hypothesis ).
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Bannister and Strong 2001). 57K 53 (R 78 i FREE T, A& E I ECE TRt
iy, W5k HA 5% BRI Tr (Strong et al. 1999, 2000). Bannister and Strong
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27 (Boland et al. 1984; Myers et al. 1986, i 24 H A= K AR K 0 AW 7o AR
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