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Abstract : Hedysarum laeve, a rhizomatous clonal half-shrub, usually distributes in inland dune in senu-
arid sandlands of northern part of China. This species propagates vegetatively by extension of horizontal
rhizomes resulting in programmed reiteration of apical and/or axillary meristems. The rhizome connection
i persistent after the new ramet establishment. Iln order 1o investigate the photosynthate translocation
between the artet and the daughter ramet thraugh the rhizome in the species and the ecological signilicance
of this translocation of the species. the ortet and the daughter ramet were labeled with CQ); 1o detect the
acropetal and buasipetal translocation for the photosynthates within the ortet-daughter ramet pair,
respectively. And either the ortet ur the daughter ramet of the ramet pair was exposed 1o M'CO, while the
other ramect was defolialed. in order to test the increase of photosynthate translocation from the intact
ramet to the defoliated ramet within the pairs. A considerable amount of "“C-photosynthates acroperally
transported from the ortet into the daughter ramet, roots of daughter ramet and the rhizome with
approximate 3% translocation percentage and more than 0% sink activity during 24h translocation. In the
basipetal translocation {({rom daughter ramet into ortet) of "*C-photosynthates. the proportions of (-
photosynthates from the daughter ramet both into the ortet and the root of ortet were with a nearly 5%

translocation percentage and a less than 12 sink activity. but sink activity of rhizome exceeded 259,
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Defoliation had an influence on the photosynthate translocation between the oriet and daughter ramet. The
intact ortet significantly increased its ''C-photasynthate translocation into the defoliated daughter ramet
than it did under the circumstance that the daughter ramet was not defoliated. And the intact daughier
ramet transported significantly more "C-photosynthates to the defoliated ortet than it did i the situation
that the ortet was not defoliated. Some portion of *C-photnsynthates was transported into the rhizome
both [rom the ortet and Lhe daughter rumet, indicating that the rhizcome was= supported by both ramets for
photosynthates. The clonal integration between ramets of the species through the rhizome connection mayv
confer a beneflit both 10 the ramets and 1o the genet in the adverse environment of the sandland=. In
addition. the ecological significance of photasynthate translocation both from the ortet and from the
daughter ramet into the rhizome as discussed.

Key words:clonal plants; integration; isatope tracer; Hedysarum lacve; sandland; orter-daughter ramet
pair; photosynthate: woody species
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AT T K EFEMREFEBAB P EDROMEIEHELINEITETE ANBEREZ T HEER
FRELE. AN A TEN SHEARTEN,

EWHREP R B FEAN SRR SEERTFEEUBMRFE /A SFEHT
By CERERNEHAYMIEELEGED . FNE. “EMNER R HASHE M TESHIER. B
BREETHRBEZERELCE:IYHRR AERRAEL S B AR D . 8 5918 Y 05 IR A % R 1 EE
AN ERANARRETEDOBOFER. FYRHTHA M REEF P EMEFETREBEH
WoAREAMPIFRP R ERE BN HERILE. WEFATREDHRTRGREY . HROHEL
Srkk £ 16 fin 3 M S uF A 4 PR 2 4 R AL B % Bh (subsidy ) W 1 Clentonia borealia (Ait.) Raf. '* Carer
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K.KdmmFRRAE A L& U FAEAMERMIEEEHEIEK et . FRBAREE S O5%k—
AR 2~3 )g388 -ENBEARDS. THRELEE ZFRFEEE, XEREERT KL K—KIFHE
REmmLEER . CRERAAEZE O EEF T EAE.BR AT L 5 ¥k (daughrer ramet) . 7 {450 86 W 7E
HAFHMEPBAAHEY IO A (adventitious roots) [ H A4 T L fIk PEFREBRPOF[E. R
# 1% {£ 3 57 #F (potential independent) AT AL F UL F4E . SV EFWFUNLELR LY LW
FRAAIP R A ITEDETRAIAFHRE . FMEE N RER L ERKEMNREFIER B 0. AN
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Fig. 1 Schematic llustration of the ortor daugheer romet par of Hedysarem faese used in the expenment . and

allocation of total YC-activity in the component pact=CDPMes an parentheses 1 and YC-activity of per g dry muss of

the vanous parts (DPMs. pdw o syaare brackets? of the pars 2 1h date alter OOy was fed o orter €A and

daughter ramet(B) avesprciively
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Table 1 !4C-photosynthate translocation in ortet-daughter ramet pair of Hedysarum laeve

RO MBS R4~ AT GO, B TR 4T T
) fed 1o 47 M) fed w47
leaves of ortet leaves of daughter ramet

L. ﬁ' H o K $F Translocalion

pereentage in component parls ()

B # Oriet A6, 9+ 3.1° o1 Loy
. B Roots of ortet 27.5+3.4 5. 0+0,6
J& 2 Rhizome 5. 04+ 0. 8 l.1£C. 7
T #& Daughter ramet 5. 7+0.5 O.BHF3. 6
F ## Roots of daughter ramet 4.940.7 28.0=1.§
1. B4 ML ER Sink activity of
component parts (X ¢ gdw 1)
¥ Oriet 2.0+ 1.8" .07 1603
7 # H Roots of ortet 23,54 5.9 (La40, |
% Rhizome Iv.2+1t.4 b o S
7B Daughter ramet 11. 5 - 2.0 BB, 7"
F % # Roors of daughter ramer 17.3+0. 9 35,61, 6
T L4 RF1E] .24 h rransport time, 24 h; 2 JFE N L AR The labeled leaves were excluded from calcularion
60T or
G r'l- ] s
gﬁ S0 [- o~ 26
8 :f 3
£g o [ S F 2y | R
- a . e ‘= ns
B g o3 < 3
g2 : b !
5 : w8 18
1 Py ! [/
g 200 I o
g wf £ a
L 1o H—bl— A
0 0 R, RH D Rd

Mz Az FEEKSLHR E0REFERE FHRITHE &M 2B L& EMean£8E, ¥, EEHMICHME (Mean
£SE. st e gdw's FEDAELE. O, Ro, RH, DA RA r (A ER . RAOIBRE BE . THAFHENHEA. BEF
EAY ns=F B F:* =FP<0,.05 (¢t test),
Fig. 2 Coamparison of translocation percentage (Mean+3E, 34, top panel) in cach of romponent parts of the orret
daughter ramet pairs and sink activity {Mcan+ SE, % .gdw~!. battom panel) of cach of component parts of the rainct
pairs between Treatment 2 and Treatment 1. Abbreviarions: (), Ro. KH. D) and Rd represent the component parts of
ramet-pairs, ortet, roots of ortet, rhizome. daughter ramet and roots of the daughter ramet, respectively., Significant
levela; nx — nwut sigmificant; " — P<70.05 (¢ test ).
X2 EZHS5FENMFERE FENIBRTAXSEALELYESERIRR (P )
Table 2 Test of the effects between defoliation and undefoliation on the photosynthate transiocation between ortet

and the daughter ramet of Hedysarum laeve (I valuce)

ShER 2 X P ShFE 4 AP ARTR 3

Lo HES D Treatment 2 ws. 1 Treatment 1 vs, 3
Th = 3 2 :

¢ component f%iﬁ;i:1 g &5 £ T iE
of Hadvsarum laeve Translocation . : Translecation . .

Sink activity Sink acuviry
percentage percentage

f Bk Ortet 0. 280 0. 108 0. 024 0. 015"
B Bk Roots of ortet (). 283 0. 347 (. 710 0,312
£ 2 Rhizome ). 049 0. 209 0. 850 0. 951
+ # Daughter ramet 0,014 G. G40 0. 148 LG4

F & B Roors of daughter ramet 0. 964 0, 202 0. 10% o, 301
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Fig. 3 Comparison of translocation percentage (Mean £ SE. %, top panel} in cach of the component parts of
ortet-daughter ramet pairs and sink activity (Mean®=8F. % .gdw !, bottom pancl) of each of the component parts

of the pairs between Treatment 4 [(shaded bars) and Treatment 3 {open bars). Abbreviations for the component

paris of the pairs were shown in Fig. 2. Sigmficant levels: ns = not =ignificant: * P<0. 05 (¢ test)
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