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Differences in clonal growth between female and male plants of Rhus typhina

Linn. and their diurnal changes in photosynthesis and chlorophyll fluorescence
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Abstract: Because resources are limited, plants must allocate resources between growth and reproduction to maximize
lifetime fitness. The clonal reproduction pattern of male plants may be different from that of females; the female plants may
have to allocate resources to both seed production and clonal reproduction, while the male plants may have to allocate
resources only to clonal growth. The Staghorn sumac ( Rhus typhina Linn. ) is an exotic tree species in China; it is
dioecious and grows clonally. We hypothesized (1) that the clonal growth of male plants of R. typhina is greater than that
of the female plants and (2) that this ecological difference can be explained by male plants either allocating a high
proportion of photosynthetic products to clonal growth or males having a higher net photosynthetic rate. Finally, we
hypothesized that (3 ) female and male plants of R. iyphina may differ in the number of the clonal ramets, their
photosynthetic physiological parameters, and their fluorescence parameters.

In order to explore whether male and female plants of R. typhina had different colonization abilities and to analyze their

diurnal changes in photosynthesis and chlorophyll fluorescence, we measured growth indicators and used a CIRAS-2

EE&WA  HRARREE AR BIUH (30771709)
rfm HH#A:2010-11-29; 1&1T B #3:2011-06-20
# W IRAER Corresponding author. E-mail ; wes@ zafu. edu. cn

http ://www. ecologica. cn



2 4 SREIAN A5 JOHERMERRE R v A 1 22 S OHOE R O H A2 fk 529

portable photosynthesis system and a FMS-2 PAM-2100 Chlorophyll Fluorometer. Growth indicators, chlorophyll content,
and diurnal changes in photosynthetic parameters of both female and male plants growing in a sample plot were compared
and analyzed.

Based on the above, we can reveal the resources utilization efficiency of male and female plants of R. typhina and the
buffering abilities to strong light between the male and female plants of R. typhina at noon. The results showed that: 1)
Male plants were superior to females in clonal growth as indicated by ramet size and ramet number, and they produced
clonal ramets one year earlier than females. 2) Males used light energy, water, and CO, more efficiently than females, and
their net photosynthetic rate ( Pn) was higher. This observation explains why male plants of R. typhina were better able to
use resources than females. 3) Under natural conditions, the potential efficiency of primary conversion of light energy of
PS I (Fv/Fm) for the male plants decreased smoothly and the non-photochemical quenching coefficient ( gN) increased
slowly in measuring period. However, the minimum value of the Fv/Fm for the female plant occurred at 11:00, and the
peak value of gV occurred at the same time. Therefore, although the male plant did not show obvious light photoinhibition,
but female did. Based on the diurnal changes of the nonphotochemical quench (¢N) under high light intensity, female
plants were better able to dissipate heat than male plants.

Our results demonstrated that the light utilization efficiency, water use efficiency, carbon utilization efficiency, and net
photosynthetic rate of male plants of R. typhina were all higher than those of female plants. Thus, male plants are able to
allocate more resources to clonal growth. Male plants exhibit greater clonal growth and higher numbers of ramets than female

plants, which suggests that male plants of R. ¢yphina are dominant in monodominant communities of this plant.

Key Words: Rhus typhina; clonal growth; dioecious; resource utilization efficiency
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Table 1 Growth characteristics of male and female genets of Ruth typhina ( Average+SE) (n=22)

BRI Wit i e
Male or female DBH/cm Height/cm Crown width/em
S 1.81+0.24 173.77+9.47 125.66+9.22*"

Q 1.66+0. 17 181.18+7.62 93.59+7.76 ™"

* % /R p<0.01

K2 NGRS EHE (P B R )

Table 2 Growth characteristics of male and female clonal ramets of Ruth typhina ( Average+SE)

G TR , - - - " HRPAAR -
ﬁLg“ - s T s MK RMUKE %ﬁggﬁé KT B
S ¢ clonal A ;’ BSD Height Crown width AR B AL MR EHAE D—E;{DF gDB JE v HAR L
ex of clona gera /em /em /em RDF/cm RDB/cm = RDF/ RDB
ramets /cm

5 1 0.61£0.09  32.76+4.25* 30.42+3.95*  0.74=0.09  0.490.07 0.25 1.51

Q 1 0.57:0.07  26.81%3.51° 25.09+3.52*  0.76:0.09  0.53=0.08 0.23 1.43

5 2 0.96+0.12  47.24 +7.54  40.505.16 1.090.16  0.610.11 0.48 1.79

Q 2 0.97+0.12  35.503.00  38.54+3.71 1.10£0.14  0.69+0. 11 0.41 1.59

5 3 1.1240.14  65.00£10.24  45.56+4.61 1.3120.21 0.79:0.13 0.52 1.66

* P<0. 05
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Fig.3 Diurnal changes of gas exchanges and resource use efficiency of male and female clonal genets of Rhus typhina
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Fig. 4 Diurnal changes of chlorophyll fluorescence parameters of male and female clonal genets of Rhus typhina
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