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SIZE-DEPENDENT REPRODUCTIVE OUTPUT AND LIFE-HISTORY
STRATEGIES IN FOUR EPHEMERAL SPECIES OF TRIGONELLA

YAO Hong and TAN Dun-Yan”*
(College of Forestry Sciences» Xinjiang Agricultural University, Uriimqi 830052, China)

Abstract  Phenological characteristics and patterns of biomass allocation were studied in four ephemeral
species of Trigonella (T. cancellatas T. arcuata> T. monantha and T. orthoceras) from the Zhungaer
desert. The results showed that germination strategies were diverse among species. Seed germination occurred
in the spring; summer and autumn in all four species> but was most prevalent in the spring and autumn. The
germination time of seeds was very closely related to environmental factors, such as temperature and precipita-
tion. There were no obvious interspecific differences in germination time. Plant growth was quick and the life
cycle short in all four species. The fruits maturate before the arrival of the arid summer season. All four
species are monocarpics and their life-history strategy can be described as that of escaping aridity. The repro-
ductive yield of plants germinated in the spring and autumn was maximized by an instantaneous switch from
vegetative growth to reproductive growth after a short period of vegetative growth. The four species allocate a
high proportion of carbon to reproductive output and was 62.3%, 51.9%, 54.3% and 58.3% for the four
speciess and the absolute measures of reproductive output were size-dependent. The reproductive output in-
creased with plant size, with the r-value 0.989, 0.935, 0.720 and 0.924 in all the four species (p < 0.
001). There were significant differences in the size (p <0.01) and the reproductive output (p <0.05, p <
0.01) among plants that germinated in different seasons. The plants that germinated in the spring were smaller
and their reproductive output lower than those hat germinated in the autumn, but the difference in the propor-
tion of reproductive allocation was not significant (p >0.05). These results indicate that differences in repro-
ductive output can be explained by size differences in plants from different germination times. Finally, we dis-
cussed the life-history strategies of the four ephemeral species and analyzed their differences based on individu-
al size> survival ability and reproductive output of plants germinated during different season, and their adapta-
tion strategies to the arid environment of the Zhungaer desert.
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Fig.1 Main meteorological factors in observation site (2003 — 2004)
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Table 1  Phenological characteristics of spring and autumn germinated plants in four Trigonella species

A ) 39 Jeent 391 /3% THE R T Y S
e TR Germination 10 Seedling Florescence Maturation Withered Living circle
Species Plant type (H/HD C(H/7RD CH/RD (H/RD (H/H3D )
(Day/Month)  (Day/Month) ~ (Day/Month) ~ (Day/Month)  (Day/Month)
RN 1 22/3~30/3 26/3 ~ 18/4 24/4 ~29/5 14/5 ~ 14/6 5/6 ~14/6 53~76
Trigonella arcuata 0 18/9 ~11/10 23/3 ~16/4 21/4 ~13/5 7/5~3/6 28/5~5/6 232 ~235
o9 i 1 22/3 ~28/3 28/3 ~ 16/4 3/5~28/5 16/5 ~ 10/6 1/6 ~ 10/6 55~74
T. cancellata 0 19/9 ~ 10710 25/3 ~ 18/4 20/4 ~12/5 7/5~30/5 28/5~3/6 231 ~233
BRI A E 1 23/3~2/4 30/3 ~20/4 30/4 ~16/5 25/5~17/6 5/6~17/6 63 ~72
T. orthoceras 0 20/9 ~ 15/10 25/3 ~16/4 23/4 ~16/5 20/5 ~6/6 29/ ~56/6 233 ~ 242
A 1 24/3 ~28/3 30/3 ~20/4 3074 ~ 18/5 23/5 ~16/6 6/6 ~16/6 60 ~ 80
T. monantha 0 22/9 ~13/10 26/3 ~ 16/4 22/4~15/5 20/5~5/6 1/6~7/6 234 ~ 241
1: F Witk Spring germinated plants  0: BKHE Autumn germinated plants
0.6 A 3.0
0.5 A 2.5
o 0.4 4 2.0
2 0.3 1.5
E 02 1.0
S 0.1 27 a 0.5
,E ) 0. 0 A LA L ! H H 1
g 0.0 ) 0.0 0.3 0.5 0.8 1.0 1.3 L5
2 0.0 0.2 0.4 0.6
& 0.3
o 0.3 C 0.3
L) 0.2 0.2
K A
ﬁ 0.2 R 0.2
It 0.1 0.1
0.1 I AL 0.1
. —_— 0.0
0-0 0.4 0.6
0.0 0.2 0.4 0.0 0.2 : :

EIEBEEME Vegetative biomass (g)

B2 Shm i SRR A G R R
Fig.2 The relationship between reproductive output and vegetative biomass
A BRI Trigonella arcuata (r = 0.989, p <0.001)  B: WMKE T T, cancellata (r = 0.935, p <0.001)  C: HAEH S T, monan-
tha Cr = 0.720, p<0.001) D: HRH/STE T. orthoceras (r = 0.924, p <0.001)  1£ 0.01 ZKFAHHHE 2 Correlations are significant at the 0.01

level
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Table 2 Biomass allocation of spring and autumn germinated plants of four species Means + SECn =20) and
the influence of germinated time on biomass allocation test by One-Way ANOVA
AN IF) A A B T e e
Germination time ) K
bR wi b ! vl
Autumn germinated plants Spring germinated plants
R A ERERKEYE VB 0.436+£0.115 0.071 +0.005 10.143 0.003
Trigonella arcuata  *EFA*EY) 5 RB 0.641 +0.222 0.081 +0.010 6.382" 0.016
EFH AL RA 0.745+0.114 0.511+0.025 4.042™ 0.052
W ik 1 HRAKED R VB 0.569 +0.066 0.090 +0.015 49.502 " 0.000
T. cancellata TR RB 1.126+0.164 0.120+0.022 36.878 " 0.000
TR RA 0.615+0.037 0.566 +0.038 0.848"™ 0.363
LG B HREKAEYE VB 0.127 +0.019 0.045 +0.006 17.072* 0.000
T. monantha ETHAEY) R RB 0.142+0.011 0.044 +0.003 76.974* 0.000
BN EE R RA 0.548 +0.031 0.522+0.038 0.277™ 0.602
BRI A EHRERKEYE VB 0.103 +0.014 0.046 = 0.003 15.358* 0.000
T. orthoceras EFHAEY) R RB 0.135+0.025 0.042 +0.003 13.264™ 0.001
AETH AL RA 0.536 £0.024 0.475+0.029 2.594™ 0.116
VB: Vegetative biomass RB: Reproductive biomass RA: Reproductive allocation % : p <0.05 **: p<0.0l ns:p>0.05
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Fig.3  Reproductive allocation of four species
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