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Plant conservation genetics
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Abstract ; The goal of conservation biology is to conserve global biodiversity. In order to accomplish this
monumental task, the field of conservation biology must be multi-disciplinary; one of its essential
disciplines is conservation genetics. Author consider 1wo aspects of conservation genetics: (1) population
genetic issues relating to the maintenance of genetic variability. avoiding inbreeding and outbreeding
depression. and using genetic markers for conservation, and (2) systematic issues relating to the
recognition of “evolutionary units” for preservation. The application of conservation genetics to ecological
problems such as habitat fragmentation and alien species is also considered.

One objective of plant conservation geneticists is to describe plant genetic variation and structure.
Genetic diversity is essential long-term species adaptability. Populations with many alleles may be better
capable of dealing with changes in their surroundings such as herbivores, diseases or climate change.
Populations with high genetic diversity or unigue alleles are often considered priorities for genetic
conservation. For species with high genetic structure., more populations must be preserved to conserve the
species genetic variation. In conservation and management. attention should alse be paid to inbreeding
depression (decreased fitness due to mating between related individuals ), and outbreeding depression
(diminished fitness due 1o the mixing of genes from highly differentiated and locally adapted populations).

Although DNA markers do not directly confer information about population viability . they can be

used to track successful pollen movement and seed dispersal patterns and to describe genetic diversity and
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ctructure. DNA markers can also be used to determine the number of individuals within populations of
clonal species, and to identify individuals.

Another objective of conservation genetics is 10 understand evolutionary processes within and among
species in order 10 define appropriate conservation units. For this, phylogenetic or phylogeographic studies
are required.

In phylogentic studies. the term “evolutionarily significant unit (ESU)" was introduced to describe
the fundamental unit that should be the focus of conservation efforts. Due 1o its controversy, conservation
geneticists now recommend considering specie ecology and genetics from both historical and current
prospectives.

To correlate the phylogeny of populations with their geographical distribution. the term
“phylogeography” was coined. Recently. plant phylogeographic studies have benefited from the analysis of
chloroplast markers. Many temperate area studies focus on patterns of species genetic variation that were
influenced by the last period of glaciation.

Habitat loss and fragmentation usually set in motion processes that threaten species. Many studies
have discussed the genetic consequences of fragmentation and habitat loss from theoretical and empirical
perspectives. However. there have been relatively few empirical genetic studies in plants. especially from
demographic perspectives, which prevents us from understanding whether habitar fragmentation leads to
losses of genetic diversities from old generation to young generation. Therefore. more demographic genetic
studies of fragmented populations are urgently required.

For alien species. many studies have found that hybridization with related native species occurs. This
can lead to speciation or introgression. However. such hybridization can result in the extinction of native
species. The mating systems of alien species also play a role in their ability to successfully invade non-
native habitats,

More conservation genetics studies are needed to provide baseline information for species conservation
and also to judge the success of current management strategies.

Key words: plant conservation genetics; genetic diversity; phylogeny; phylogeography; habitat
fragmentation; alien species
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TR ZHAEREH., DK RE SHEERNERERF R EME T YUK R ERE I AE NIRRT E
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A A 0 A ELA T A S B B8 A b B v o B 60 R0 % % 3 £ B (low-frequency alleles) R B R 54 B
BWi A% 3 E A MR B/ X — R B B . fH T A0 3 ok 48 B Rl B AR L R A — R S5 £
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(b A B o ) R (35 seedlings) 3R MBS TR LR ZEXNRESEEHER ML
BRI WAL AN K, R ALET R R AR R R M KA R, B T 1A #17 A LR #E e L%
10 o e 8 g B H 8 L 6 B 0 OO A BT LR 7 2 B AL R B o A O R AL AR R R R E

EEE.

5 AR A 6] #9 2 Dayanandan aelivz? Aldrich & Hamrick!!** 0 Aldrich LT HMBRGETRN TR
W& ARB R FETT R TE.

Dayanandan''- i j3 &t BF %7 ik 8 1 (Costa Rica) B} Carapa guianensis #FAY B (35 adluts
qaplmgwJu&ﬁﬁ@tiiﬁ*ﬂ*ﬁwfﬂﬂiﬁ*mﬁﬁlﬁf’%%ﬁh&ﬁttﬁﬂﬁﬁ~ﬁmﬁ'ﬁf‘tﬁitﬁqﬁmﬁ{t
B8R B R, (8 S5 4 O 08 B 0W B AR MR H 6 2R ¥ B A2 (allelic richness) B H T RE.
Aldrich #1 Hamrick " f1 Aldrich ZUV e [6] — #b X ZF Symphonia globulifera BB R 0 R B R W L 4 18 F
i 08 adults) B FEA B Z AT T £ K N =8 R i3t g Wi 2 R ks i
B IS 4% (48 seedlings) MIEEWH B SREZ W, ERRA &L EBPHFRARZERRE I LREX
TR iTE R E B E SO RERMEAKERESRA ERA AT EREORRT
LB ME RRER L BIERA.

MLT R SRR RPN A ER AR LR EE MR E
EOMETFABRESN AT RE SN LM, AMmKHERILE LS B2 P RRH
BiEERHE.

#F X BRI IEFE 618 5T 06 0. A0 BX W R CTuniperus communis) B4 15 £ X B &1
AL, HESoEAMMHBESAINERER A AREN B EANRA.EHR
B, ERXMEAT EEELNREAR ATRABRLERRABALSTHEXREE,

3.2 AkPH

ShEFEHRE FERAFE, BREREEWI YHBEF HSRET UKL EYFHBE EF
PRSP T A R BIERR BOERI X R,

SR FHFES| 2 W) R BES B B B 3t TR S E B R S L BN 0 ol S AR R R LB A R

CRFLEFNEE . BXFAERTEEAL, SRIISIEREEIIEPEEHBN Z2H0— TR
U™, BSMM Nei ZUCHERIMRE MPERABAENSHIYN G RHRR R SHEERE 2 RR.
ERBEHBRAR K. REMEMEALFE AR,
3.201 HERMEZAZMBARBENEERESREE  Rhododendron ponticum ETE 1763 FELERH
BIHAEE EERTHEARBLS BRAEKEY W YemESERAEE. Bid cpDNA # rDNA 8183
Milne &. Abbott!"“ {A KX ¥ R. ponticum BT ) tb# T (Tberian ) H [X . B} FGHESF MW & T B9 — Lk b
R. {Hixse X ERKSRAE 10~ 12CZH. M2 E R MK R Z M T . H I Milne & Abbott Ay
R. ponticumMER FERTECHSERB YHP A R. catawbiense (A i — 50 C KT H B LA MK AY .

H {E X B (Spartina alterniflora) 1€ 20 42 70 F R M EE R EH A P E B 5 3 San Francisco
™8 RAPDU M cpDNA IS RA T A M S A S. Sfoliosa REZRZ.FXEA 5 S, foliosa Bl X
(backcross) , xR ERFHMEN TR EFZH KEMMBEEZ FEER. TLUERITS. folosa 1L
W S. Joliosa FHEERBB Y FHHEXEFEENS. Sfoliosa FRIMESENE.HITRILES S.
foliosu A St SR BERBE"" .

BRSNS AT AR EEEM AT RS RATRE B AZEER/.H
Kt AUWMAAZE, I Anttila SPEX R, EHEKEE 19 LRI A EXEHR . B AL HH




166 OB ¥ #t 23 ¥

B EL (S, maritima) 32 e 2 LR KK F (S, anglica). ﬁ*ﬁ#ﬁfﬂﬁ%dﬂﬂﬂ-fﬂﬁﬁﬁﬁﬂ@’i
AENEED Y EEEREE.

5’]‘%#%TWﬁﬁi@ﬁi&ﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁmiﬁﬁiﬁ.?F*ﬁ’zrﬁlﬂﬁﬁ?ﬁfuﬁ‘?l/\ﬂ“]?l‘fﬁﬁdgﬁﬂ
ARt 3 BB AMESEE " msl ARKFER Onopordum RO HYESTERETARX
K BAIABENZHXAHEATRBERMENE ERESEEF" .

¥ F bk Fh i T2 35 4K 18 B A E N4 B9 JFUE Ellstrand 1 Schierenbeck™™ S5y . (D% 3214 i i 15 %

BLOEAFNERER OABES SREAHSEA XHEEARAFTRAWERSEESHEET RO XK
TR THESHERAERASHILE . HRZEKERN YA,
3.2.2 AHHL.XEREYE Pappert £V KFP Pueraria lobata BB ERFRHAT THER. P. lobata
Re 1oL EW 20 o BRI EWNEY . AR #XEE. Ay RAEXRABER. SINRXRER P
lobata TTEBEAH BREABHRETFERSHBEMNEEERAEGX BN ANAEEMMEHER
ERHRRNERAZENIRTBERT AFMRETERARTR.

_AHF BB R R Amsellem % "Ik Rubus alceifolius Wit . R. alceifolius KA 19 ith 40 b - g
IIANEERL M AHT.FEHS 5 185 A H X (Madagascar, LLa Réunion. Mauritius . Mayotte,
Queensland) 1 R, alceifolius TE Madagascar FI R E R M BE T HEN, B A2 Gnvasive Y /N i B
ShA MRIBERUME B AR BHEROARYE TEFARX I/ MHBEAEN YL ROERTY.
FHEBERBMAT LEEHEBTABRE T XK.

AN RS FE.Daehler W it FEEB S, alternifiora B—EHARER . BRAKS| o MEE
DAL TERAEEE . TROEREEHNEER S, alterniflora TR LHERF EHZIEST
FFE B Y M AR MEAE R ZLRRD SR AREFE T B E M (self-fertility ) 6 - . {HIL K A
EREBRAEX —BAREARFH—-FHE.

ETHEREVBAMER Y YAEIREBAEAZIFRNONR ERNFEE T REEFTEOR
TRHEVE . BT BEED. AmTHITASHTHERMMEN TSRS,

4 Hie

HYRPBEERMAHERTEAIAAWILNFE.  EFNATHNRFAB.ZRRE AKX
RESARSOEMYEPREETHERD E AL T £% FBHET % T % (demography ) B 3¢ .
EEEBYNE S EMNEYRGTERAET R (LDFFHURBEMEBEBEMRE L (OORER
BEEELRE BEFEELXE? OF-RHERRETEROBRNAEL? (OMRERF B8 A K G
FHIBED? RPERBIEA 2. AARLVHBREFEMTIEENBTEHNEH EXEM T2 REQT
SR ZHEMEBENAZ X (HEEFEMUVFEEFHRE? ORFBARMHHFLEETTER KR
HSRHE. BEENRPREEAERTHRUAHEEOER UEFERTLE.

FUFTENFRESEPAEARKENTIRTELRIBRT . CFEREPREFZHTRE S LW
RIFES . EELEYH(HHRETR FALFTL.EHENESKRIPAESKEBREELEIERER
PR LA R SRR B AR S Z IL MR B A T RS B T . A I G
HUNEENERI B EIRAERANBEEEE MV ELER EXEREE R UBARAM
BB ALLH X SRR TR AT R EAMNEE TR LE™,

G BEE R ERRMBEYRNARI AR EEBRAPIRBTR ™ AERREHANAY
EMEER L TEYEENBG B ERTEDYHERALTR T mEE XKNEH.
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