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Cost-benefits of the clonal integration of Cynodon dactylon, a stolon herbaceous

plant, under heterogeneous lighting condition

TAO Yingshi', HONG Shengchun®,LIAO Yongmei' * , LI Yunxiang', LIAO Xingli', Quan Qiumei'
1 College of Life Science, China West Normal University, Nanchong 637009, China
2 School of Forestry, Central South University of Forestry and Technology, Changsha 410004, China

Abstract: In a pot experiment, the clonal ramets of Cynodon dactylon, the stolon herbaceous plant, were treated with
heterogeneous lighting. Shade stress was carried out on the distal ramets ( younger ramets) to three different degrees, and
the stolons between the proximal ramets and distal ramets of each pair were treated in an intact or severed manner. The
results show that in moderate shade stress, the stolons severed significantly decreased the biomass and net photosynthetic
rate (Pn) of distal ramets, and that in serious shade stress, the stolons severed significantly reduced the number of ramets,
the number of leaves, bhiomass, net photosynthetic rate (Pn), the maximal quantm yield of the photosystem Il ( Fv/Fm)
and the effective quantum yield of PSII ( ®PS1I ) of the distal ramets, and that clonal integration alleviated the negative
effects of shade stress on the growth of distal ramets. In moderate shade stress, the stolons being intact significantly
increased the net photosynthetic rate ( Pn) of proximal ramets. In the serious shade stress, the stolons being intact
effectively improved the maximal quantm yield of the photosystem Il ( Fo/Fm) and the effective quantum yield of PS II
(®PST) of the proximal ramets. Thus, clonal integration drove the photosynthetic rate of the unstressed proximal ramets to

compensatory increase. In contrast to the treatment of the stolons severed, clonal integration would significantly reduce the
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biomass of the unstressed ramets, but result in no significant change of the whole clonal fragments when the distal ramets
were treated with serious shade stress. Therefore, when the distal ramets suffer from serious shade stress, Cynodon dactylon ,
the stolon herbaceous plant, may take a risk-spreading strategy to reduce the death of genets, which is of vital importance to

maintain the fitness of the genets of clonal plants in heterogeneous environments.

Key Words: Cynodon dactylon; heterogeneous lighting; clonal integration; risk-spreading
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1.5 ﬁz&%ﬂﬁj?&?&bﬁ E(J\iljl\[]% ramets treated with no shade stress; UT—MS: stolon connections are kept

intact and distal ramets treated with modearate shade stress; UT || MS;
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BGRB8 RO e e b s (35 b e o e
B P B — T i A AR AN S A MR L LS AR R R connections are kept severed and distal ramets treated with serious
SRR ROt IR T R, IRy e
[ BRIG 0 l i V — SR v B A2 Joivae o R R R A2
Bk bR S I E B 24 s |, BT 70 CHLFE gt 48h ZEE | pBTEH AR 0.0001¢ R FFRE,
1.6 Sitothiiik

fdiJH SPSS 17.0 BRAFHATEAE 3B, HIRUA R 5 2253 #7 (Two-way ANOVA ) F A5 ) ) 25 3% 4 53 U1 i FLAS [+]
T BT AL 25 HR AR A S e AT 2 (8l 1 22 AR A, AR 2R 0 22 537 ( One-way ANOVA) H# Al —H8 45 A
[ ab P2 [B] 14 22 5 5 &M 9F ) Bonferroni VEXIYEMEAT 2 B AL, B MK FREN a=0.05,
2 #HR
2.1 SRR ILERE

A AT T Ab PR 52 AR RV B ZE K A RRECRI A Wy e e 2 B R RO A (R 1)
HERAMRE ) EZE VIR & T35 B9 A BAE X b 0 MR O A R (Po) B ROB R F R (Fv/Fm) SEFRSG
w7 (OPS ) A4 5 & it (SPAD values ) A 035 5200 (3K 2) o SR B0 07 ) 25 D7) Wiy Y4 108 25 52 i 32 i
SYBRIOIZE KHE SMBREC T I8 BRI BOOR I T (Fv/ Fm) SERCHRET 7L (OPS T ) i 2
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F(Pn) FIt4% 28 5 5t (SPAD values) (R 1,38 2) , W BEEB, H) ) 253% 42 1o S5 R0 17 308 197 a0 o) A= 4y 1
Vol A R A SE I (1 2, 1 3) R S T M B ) ) 2R 4 A AN T G T M X A R R R AR
i RSO T R (Fyv/Fm) S2PRti 77 (oPSI1) EOGa i (Po) B2 (K 2,1 3) . TigdEdEak
S VIR, T SIS T Y (e 4 ) 2 R S I (R 1) ) R 25 R U T A S RIS T
BEKE(E?2),

xR1 BEZEVIE(Se) FETEME (Sh) BRELZEIEMA (SexSh) [ A FRILIH SR IEH DK (D) BIAZEFREAAEKE. SR A
MANEYEMNEZHFEST

Table 1 Results of two-way analysis of variance on the effects of stolon severing (Se) ,shade (Sh) and their interaction (SexSh) on Length of

stolons, Number of ramets, Number of leaves and biomass of the proximal, distal ramets and /or the whole clonal fragments of

Cynodon dactylon

B EZEKE I REL IR G
df Length of stolons Number of ramets Number of leaves Biomass

JE 5Bk Proximal ramets
Se 1,30 0.012" 2.035™ 0.033™ 1.061™
Sh 2,30 0.571"™ 2.513" 0.450™ 1.331™
SexSh 2,30 0.030"™ 0.302™ 0.907™ 1.347™
FLH4HE Distal ramets
Se 1,30 153.518 *** 6.806 " 16.213*** 31.434 %%
Sh 2,30 238.778 *** 140.000 *** 193.478 *** 279.730 ***
SexSh 2,30 112.898 *** 3.472* 2.956™ 7.443 "
Wil F Bt Whole clonal fragments
Se 1,30 88.765 """ 0.442™ 10.087 ** 6.58""
Sh 2,30 146.977 *** 89.965 *** 133.032 " 129.081***
SexSh 2,30 63.104 """ 0.919™ 0.463"™ 1.818™

# % % P<0.001, * =, P<0.01, *,P<0.05; ns,P>0.05

2.2 iEuRSTHRRY R

THE AR W7 Ak 3 K 3 1 32 B AR N O O 43 BRI B KO i R (Fv/Fm) | SEBR G i T R
(@PSTL) FIADGA R (Pn) M i 2 (R 2) X o BRI S 25 i s i N i 8 (3R 2) vl B
DA, )RR Y W S T AR R SO R (Fy/Fm) FISEBROk R Frem(orPSTh) (B 3) .,
P T ) 2 2 X 3T S 43R P vl A T B R L R S I A ) 250 R T
PRIGEOC A HR(E 3) , SERTMNRG R 25 IO 3 ot 43 ik 0 ) B 25K B o d gk i A 508 O B 3 R i, 0
I S S BRA T A R AR (B 2)

x2 BAGEVIN(Se) FIEBEANE (Sh) REZEEM (SexSh) WM FIRIL SR GZH DR (B BIEERRELGEE RAXLEF~
B EXFEAEFFENHEREENNERFESN
Table 2 Results of two-way analysis of variance on the effects of stolon severing ( Se) ,shade (Sh) and their interaction (SexSh) on Pn, Fv/

Fm, ®PS 11 and SPAD values of the proximal, distal ramets and /or the whole clonal fragments of Cynodon dactylon

H HOL G A P NDi s SLBR MR A
df Pn Fv/Fm opPS 1l SPAD values

UTH43HR Proximal ramets
Se 1,30 44,517 55.645 % 12.520** 1.107™
Sh 2,30 10.655*** 10.190 *** 5.653 " 4,020™
Sexsh 2,30 10.684 *** 10.450 *** 5.943 " 0.038™
T 5% Distal ramets
Se 1,30 30.582*** 10.748 " 8.190 ** 27.286***
Sh 2,30 1352.318 *** 549.118 *** 111.053 *** 359.895 ***
SexSh 2,30 7.667** 6.517"* 7.228** 4.767*

#* % % P<0.001, * % P<0.01, *,P<0.05; ns,P>0.05
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Fig.2 Length of stolons, number of ramets, number of leaves and biomass of the proximal ramets, distal ramets and clonal fragments

( meanzse)
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I Uity 3 AR 2 A A8 L OB 43 IR I RE 1 % 36 28 52 D30 () 3 v 43 B , B Af T S T 3 X6) S8 i o3 RO B R G
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Fig.3 Fv/Fm, ®PS1l , Pn and SPAD values of the proximal ramets and distal ramets ( meantse)
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