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Abstract. Clonal integration is one of the most important strategies of clonal plants to
effectively use heterogeneous resources and adapt to adverse habitats for colonization and
survival. Using Populus euphratica Oliv. from the lower reaches of Tarim River as research
material, we studied its clonal water integration and ecological significance based on multiple
field investigation methods, stable isotopic tracing, and ecophysiology monitoring
experiments. Results showed obvious water integration between adult mother P. euphratica
and young daughter ramets, which was characterized by acropetal water transport. Water
integration was influenced by the physiological rhythm of the mother trees and spacer length
connecting the adult and young daughter trees. Compared with P. euphratica seedlings, the
young ramets could take more water from deep soil layers, like its adult mother tree, due to
clonal integration. This, in turn, contributed to better water acquisition capability, better
hydraulic conductivity performance, higher leaf water content, and higher leaf water potential
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of young ramets than that of seedlings. This water acquisition strategy in hyper-arid habitats
allows young ramets to maintain higher photochemical efficiency and photosynthetic activity
than that of seedlings, and consequently contributes to higher survival advantages for young

ramets than for seedlings

Key words . Clonal integration; Stable isotopic tracing; Hydraulic conductivity ; Water potential ;

Photosynthetic activity; Dry habitats
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Fig. 1 Populus euphratica clonal architecture characterized by guerilla growth form of daughter ramets



348

(ER7R e 1

%535 %

R
Table 1

M LEYHRERRER SRS REHRNERFRRRTHERE

Mean daily sap flow in roots of Poplus euphratica seedlings and spacers connecting

mother plants and young ramets
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P. euphratica seedlings

T PRSI + fE2E, BIRRARNG FREFORZERBE (P <0.05), TH,

Note. Data of flow are means + sd, different lowercase for each column indicates significance at P < 0.05. Same below.
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Fig. 2 Characteristics of sap flow rate (A, C) and its diurnal variation (B, D) in spacers connecting
Populus euphratica mother plants and young daughter ramets
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Fig. 3 Characteristics of soil moisture and 8°H and §'°O values of soil water at different depths (A) and
water in xylem of Populus euphratica mother and young daughter ramets and seedlings (B)
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Table 2 Characteristics of leaf water content and water potential of Populus euphratica seedlings and
young ramets in the same population

KRk ek me A7
SRR M5 Ak Hydraulic conductivity performance of shoots Leaf water potential( MPa)
Experlmental Leaf Wa’ier VIR LB K, Bk R 5 PLC( %) B e
objects content( %) Initial specific conductivity Percentage loss of Prodawn Midda
(kg+-s'+-m™7 . MPa") hydraulic conductivity Y
TR
LT 67.00 + 0.48a 6.93 + 1.45a 28.21 £ 8.11a -0.45 £ 0.03a -1.04 + 0.06a
Young ramets
S
*“Wk 60.76 + 0.56b 4.61 + 0.62b 45.27 +8.13b -0.50 + 0.04b -1.48 + 0.08b
Seedlings
bR 64.92 £ 0.61a 5.47 + 1.61c 38.16 + 13.90c -0.42 £ 0.05a -1.18 £ 0.13a

Mother plants
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1.0 400
o WS4k (Populus euphratica seedlings) @,
0.8 ——-y=-5.13 + 5.88exp (-0.0004x), R?*=0.99, P <0.001
TR 4300
+ PR e A Il 4hER (Populus euphratica young ramets) @,
= 06 - = x y=-1.08 + 1.82exp (-0.0001x), R*= 0.99, P< 0.001
=3 e 'S 4200 &
04 r N o WM 4kk (Populus euphratica seedlings) ETR
o2 4 ~_ 4100 ———y=281.15(1 - exp (-0.0001x)), R*= 0.98, P < 0.001
e L
Z 7 o Wi 4hkk (Populus euphratica young ramets) ETR
0.0 . w w . 0 ¥ =361.82(1 - exp (-0.0009x)), R*= 0.99, P < 0.001
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Ppgy : GIERL FIHR GRS T SFRLIb3R s ETR: LRSI &l PAR: SLAARRN .

®pgy : Actual photochemical efficiency of light-adapted leaf photosystem 11 ; ETR: Electron transportation rate of

photosystem 1II ; PAR: Photosynthetically active radiation.
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Fig. 4 Electron transportation rate and actual photochemical efficiency in light-adapted leaf
photosystem 1l of Populus euphratica seedlings and young ramets
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Table 3 Fractions of excited energy in PS1I allocated to photochemistry ( P), lost by thermal
dissipation (D), and excess excitation energy ( X) ; maximum photochemical efficiency (F,/F,,) and
potential activity ( F,/F,) of dark-adapted leaf PS1I of Populus euphratica seedlings and young ramets
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éfetdzl?n*?s 0.50 £+ 0.04a 029 £+0.03a 0.21 £0.03b 0.81 £0.01a 0.74 +0.03b 4.37 +0.42a 2.92 + 0.52b
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