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Abstract; To further explore the water regulation mechanism of clonal plant and its effects on carbon assimilation and
excitation energy distribution under water stress, the pair of strawberry ( Fragaria X ananassa) ramets was utilized ( the
elder ramet was referred as mother and the other as daughter), in which the stolons between ramets was either cut
(unconnected group) or left intact ( connected group). At first, the daughter ramet in each pair was well watered and the
mother ramet was exposed to soil water deficit. Four days later, the connected group was further subdivided into two groups,
and part irrigated daughters were continually watered, and the other daughters began to suffer from soil water shortage
gradually. Our results reveal that soil drying caused leaf dehydration in mother ramets and significantly decreased its
photosynthetic rates and stomatal conductance. The well-watered daughter ramets in connected groups alleviated the water
stress in mother ramets effectively. When the well-watered daughter ramets in the connected group began to dry gradually,

the water stress of their connected mother ramets was significantly aggravated. Water uptake of stressed mother ramet was
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dependent on the decrease in water potential and enhancement of osmotic adjustment of its own. Though soil drying resulted
in a substantial accumulation of ABA in water stressed ramets, but there was no ABA increasing in connected ones. And the
stomatal conductance had the similar changing tendency with leaf ABA content. Accordingly, we concluded that: (1)
Water translocation between the connected ramets may be determined by the gradients in water potential; (2) ABA
produced in water-stressed ramet could not be delivered to the adjacent and connected ramet and affect its stomatal
behavior; (3 ) Under heterogeneous wet conditions, water physiological integration between clonal ramets would

significantly improve the carbon assimilation of entire clonal system and excited energy utilizing efficiency of PS1I .
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Fig.1 The design of the experiment treatments
(DDrought treatment-genets; (2) Well watered-ramets; (3) Drought treatment-ramets; (@) Stolons-connected; (5)Stolons-snipped; % $% 4H ;: Connected
group ; BYWi4 : Snipped group; #$% 1 4 : Connected group 1; # 3% 2 41 : Connected group II
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Fig.2 Effect of different treatments on soil relative water content (SRWC) and leaf relative water content (LRWC) of strawberry
FikAbIERE 2 HFRRIT IR K ASE 255286 s P ¥{H £+ SE, n=3  Arows give the point that the ramets in connected group II begin to dry;
Means +SE, n =3
BYWi4H BBk genets in unconnected group, BYWiZH T-#k ramets in unconnected group, 342 1 #{F}#k genets in connected group I , 3%E4% 1 4Tk
ramets in connected group [ , 3%E3% 2 4 #}Fk genets in connected group 1T, %4 2 Z4H F#k ramets in connected group II
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HF M-SR I RSEEN, T RSB AU %R | HRHRIT R PS IR H 0 f 3R BE
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Fig.3 Changes in water potential (w) , saturation osmotic potential (¢s) and osmotic adjustment ability (Ass) of leaves in strawberry

Fik bR 2 HFRRIT IR T K ASE — 25250 s - 351H + SE,n =3  Arrows give the point that the ramets in connected group II begin to dry;
Means + SE, n=3

BYWTZH B #R genets in unconnected group, BYWiZH F#k ramets in unconnected group, 3% 1 ZH £k genets in connected group I , # % 1 4H-FHk
ramets in connected group I, J%E4% 2 4 EE#k genets in connected group II, %3 2 41F#k ramets in connected group II
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Fig.4 Changes in photosynthetic rate (P, ) , stomatal conductance (G,) and transpiration rate (7,) in strawberry in different treatments

Tk Ab iR 2 HTF MR IR KNS 508 ; P +SE, n=6 Measurements were performed at 8:30 a. m. to 11:30 a. m. Arrows give
the point that the ramets in the connected group II begain to dry; Means +SE, n =6

BYWTZH B #R genets in unconnected group, BYWiZH F#k ramets in unconnected group, 3% 1 ZH £k genets in connected group I , # % 1 4H-FHk
ramets in connected group I, J%E4% 2 4 EE#k genets in connected group II, %3 2 41F#k ramets in connected group II
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Fig.5 Changes of the maximum quantum yield of PSI photochemistry (F,/F,,), the efficiency of excitation energy capture by open PSII reaction
centers (F,’ /F, ), the actual photo system II efficiency (@PSII ), photochemical quenching (gP) and nonphotochemical quenching (NPQ) in
strawberry leaves in different treatments

Bk AbigE e 2 HFHRITIREOKHEASE 528 ; FH¥)MH £SE, n=6 Arrows give the point that the ramets in connected group I begin to dry;

Values are means +S. E. (n = 6)
BYWi4H BBk genets in unconnected group, BYWiZH T-#k ramets in unconnected group, 342 1 #{F}#k genets in connected group I , 3%E4% 1 4Tk
ramets in connected group [ , 3%E3% 2 4 #}Fk genets in connected group 1T, %4 2 Z4H F#k ramets in connected group II
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Fig.6 Changes of the drought-induced ABA accumulation in strawberry leaves in different treatments
FiSkAbEHE 2 HFHRITIAROK A — 528 ; FH4MH £ SE, n=3  Armows give the point that the ramets in the connected group I begin to
dry; Means +SE, n =3
BYWTZH B #R genets in unconnected group, BYWiZH F#k ramets in unconnected group, 3% 1 ZH £k genets in connected group I , # % 1 4H-FHk
ramets in connected group I , 3432 ZH BBk genets in connected group 11, 3% 2 41 F#% ramets in connected group II

Irp B 1 R SE PRt b R A ob & 3 R B
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Tﬁﬁﬁ]%%ﬁﬁgﬂfﬁ ’ﬁ)fuﬁﬁ@ E‘] % E(J 7](%1;5%36&& Fig. 7 Sum of net photosynthetic rates in whole clonal plant
ﬁ—‘ , @%Mﬁ%f#?ﬂ%%%%ﬁ%ﬂiﬁﬂ%ﬁio %’lﬁﬁ 2 B PEK HE 4-a; Means £ SE, n =6 Data were obtained from Figs.
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MR 32K 5 B I , BERE V815 RE ) A3 5 (18] 3-e) , 5P IRIE K K38 I (& 3-a) , A A FH MM
BT ARIRBUK 7o HHK BIFH TR R A K o ia i, SEREREY) R R AOK R IEA R, TR 55 B
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3.2 vElEAEYREARIE] B 7K 20 VR Y XHEARER Rl L R R

KSR BR G S VR F M E IR E T Cornict™ I Lawlor'™’ (B ITIE BIHIY) H 5 )+ 3K SHR 0L
XHEOEETEEA ERKIRNT . A, BY W7 20 A% e 2 Hh A0 K BEARED & B AR PS T SEBRot fhar %
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