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Influence of altitude and difference of different-sized individuals on reproductive

allocation in Salsola affinis C. A. Mey. and Salsola nitraria Pall.

LIU Zunchi, LIU Huafeng, ZHAO Dan, LUO Ning, SUN Yuanyuan, HAO Xiaoran, LIU Tong"
College of Life Science, Shihezi University, Shihezi 832003, China

Abstract; In this study, we focused on two plant species in the genus Salsola ( Chenopodiaceae) , Salsola affinis C. A.
Mey. and Salsola nitraria Pall., which are distributed in the Junggar Basin, Sinkiang, northwest China. We compared the
characteristic of within-population reproductive allocation of different-sized plants (large, medium, and small) of S. affinis
and S. nitraria at different altitudes using the ratios (the percentage of total biomass in reproductive biomass) . In addition,
we analyzed the relationship between reproductive biomass ( R) and vegetative biomass (V) and the size-dependent
allocation at different altitudes using a classical allometric model. We obtained the following results. (1) There were
different levels of allometry between the R and V at different altitudes. The allometric slope ( exponent) of the R-V

relationship increased significantly with increasing altitude for S. affinis; however, there was a significant negative
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relationship for S. nitraria. We also found a significant positive relationship between the intercept of the regression of log R
on log V and elevation for S. nitraria, although the relationship was not significant among populations of S. affinis. (2)
There was a negative correlation at lower altitude and a positive correlation at higher altitude for the relationship between
individual size and reproductive allocation in S. affinis. Conversely, there was a positive correlation at lower altitude and a
negative correlation at higher altitude for the relationship between individual size and reproductive allocation in S. nitraria.
This indicates that these Salsola species exhibit contrasting adaptation strategies. (3) Plants within the same population of
S. affinis and S. nitraria were divided into three size classes, large, medium, and small. Multiple comparisons showed that ,
at lower altitudes, the reproductive allocation of small and medium-sized individuals of S. affinis was significantly higher
than that of large individuals, but that at higher altitudes, the reproductive allocation of large individuals was significantly
higher. In contrast, the reproductive allocation of large individuals of S. nitraria was significantly higher than that of
medium-sized and small individuals at lower altitudes, whereas the reproductive allocation of small individuals was
significantly higher than that of medium-sized and large individuals at higher altitudes. Comprehensive analysis suggests that
two Salsola species adopt different reproductive allocation strategies concomitant with a change in elevation. In addition to
the genetic effect, the environment and individual size had significant influences on the variation in reproductive allocation
of S. nitraria, whereas individual size in S. affinis had no significant influence on the variation in reproductive allocation
with altitude. The microenvironment of the arid Junggar Basin region also had an impact on individual plant size in the same
population, and produced different reproductive allocation patterns. We therefore suggest that more attention should be paid

to the impact of individual size on reproductive allocation in arid areas.

Key Words: Junggar Basin; altitude; Salsola; reproductive allocation; allometry
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Table 2 Allocation patterns between reproductive biomass and vegetable biomass of S. affinis and S. nitraria
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Fig.2 LogR-LogV regression of S. affinis and S. nitraria at different altitudes

http ; //www.ecologica.cn



6 2 R

2
He

Eild 35 %

2.4 RS REEAEENOCR

B3 0] UL 5% B3R R-V I Sl A KRR R i 3 TR G R STk 2 S IR A G SR I R
A R AR5 B AR AR LU, 38 Ve TR AR/ INA AR 18 ST TR A 1 5 55 38 B SR B T 4 1) P v Al 238 o i A
SRS B S BRI R AT L, 5 R A B R A A

Lo MREBR 1.6 - LMHEBHR
14 - 14 L
° y=1315-0.00068x y=0.556 +0.00057x
L2 R2=0.67359 P=0.045 L2 R =081154 P=0.014 ° A
g2 10} 1.0 | b
<
;gr 08 | ° ° 08 | °
% 06| 0.6 |-
04 04 |
0.2 | 02
0 1 1 1 1 1 1 1 1 0 1 1 1 1 1
200 300 400 500 600 700 800 900 200 400 600 800 1000 1200
- 0 —
0 PR . FHMER
02 oo 02 | °
2 ..’/_’J’i’,_?
8 04 -04
£ y=-0.999 +0.0012x
R2=0.7316 P=0.030
gg -0.6 06 i = -0.446 + 0.00016x
R2=0.142 P=0462
-0.8 -0.8 |-
°
_l O 1 1 1 1 1 1 1 1 _1 O 1 1 1 1 ]
200 300 400 500 600 700 800 900 200 400 600 800 1000 1200
ik Altitude/m ik Altitude/m

B3 ZWEER MBEERNREMBESBRHOX R
Fig.3 The slope and intercept for LogR-LogV regression vs altitude of S. affinis and S. nitraria

2.5 AFFESAFE AR RN B 7 B 5

Pl 4 R DL S5 B SRR B S AN [RIER A ) — it 14 598 70 B B IR R/ NS A B BEAS ) ) A2 A 5
ESULLEER IR Y NE S Vi U MoK SNV IS R CETEIGE1 S i Ui oML SN N PSS
Bl B A BRI AR S A BE S AR/ N IE AR OGS A TR 4k SEFR M TE 5 AR N ARG &R

5 Al UL, SO % B S AR BRI, Hh /A PR 4 S0 20 Pie 3 i TR A S e o AR e A, KA
PR SEAE I BE 235 TR/ NI BEFE R I . AN TRIEF AT [l — AR AN [N/ 15 B8 73 T 1) 742 e e 3
ATA

P 6 R DL, BASE B S R e TR A BB Bl s TR, FEBURIEIR, AR B0 B A E 225 T
ANMRES T BC , AERSR IR, /NS PR R BEFE 2 BE 2 TR A SR AR B TRV SR AN () T4 )
— R AMAI N5 BB I B AL AR AN TR] , ELIX RIS Al 4 5 S B S I

3 e

AT R BN BN [T ORI AT 25 25 57 | U W] 400 6 5 SR 2 L 28 A 32 PR R/ Iy
AR DM RN T B R0 5 SO B AN Rl SRR ()RR A I 5 2 | (RO ) 0 25 22 5, SRV A R AL
SPECE A A K AN GETR A A I O AR R AR U AR RN R R AN S 3 o AL DA A ) ) AR 85, AN [
PRI P T RERR 1) LogR 5 logV/ 1 [T RERAE AL BEAT e B0 R 2 A RPRIA &R T 11

http ; //www.ecologica.cn



18 1 XUREH 2 SO B IR BRI AAR/N SRR oy e 22 5 B TR Y A2 Al 7

05} HREER 0.5}
e
£ 04 894m 1077m 0.4 L
g
B
‘éﬁg 0.3 0.3
I
g 02 02k
276m 514m
441m
0.1 + 0.1 - 240m
1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 0 5 10 15 20 25 30 35

AMEFR/N Individual size/g

B4 FAEBREESBESMMERDHXER

Fig.4 The relationship of reproductive allocation and individual size at different altitudes
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