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Allometric relationships between the morphological traits and biomass allocation

strategies of Salsola collina under different population density
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Abstract: Plant growth characteristics have plasticity in response to changes of environmental conditions, and different
environmental factors have different effects on plant plasticity. The allometric method was used to analyze the morphological -
structural traits and biomass allocation strategies by simulating population densities of S. collina (16, 44, 100 and 400
plants/m*) during the restoration of degraded grassland. The results showed that the increased population density could
inhibit the growth of S. collina. population density had significant effects on plant height, root length, primary branch
number, second—level branch number, third-level branch number, and total branch length, indicating that population

density changes have caused significant changes in vertical and lateral growth of S. collina. Population density changes also
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influenced on the biomass of plant. The biological relationships between roots, stems, and leaves are an “ apparent
plasticity” , and the growth strategy has not changed at all, only the variation of biomass allocation were caused by the
change of individual plant size. Changes in plant height, total branch length, primary branch number and reproductive
biomass allocation were significantly influenced by population density, representing “true” plasticity. The results showed
that variation of population density caused the strategy change of the reproductive allocation rather than the leaf allocation,
indicating that when environment changes, plant would adjust the reproductive strategy to adapt to surrounding

environmental factors, to ensure the survival and reproduction of the population.

Key Words: plant height; branch number; biomass allocation; allometric growth; Salsola collina
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Table 1 The effect of S. collina under different population densities on the morphological traits ( mean+SE)

b P M iiSN — IR Y5 YOI B BB
Treatment/ Plant Root Primary branch Secondary Third branch Total branch
(Bk/m?) height/cm length/cm number branch number number length/cm
16 243.72+13.28 247.44+11.93 20.94£1.09 64.59+8.19 14.41£3.55 1851.78+208.14
44 141.75+6.56 221.81+8.37 10.59+0.82 6.44+2.21 0.81+0.52 380.50+78.31
100 70.97+5.15 201.03+8.69 2.10+0.47 0 0 32.34+8.47
400 72.41£5.68 178.56+12.65 2.00+0.51 0 0 18.19+6.12
F 89.231 """ 7.697 " 128.771 " 49.721 """ 14.184 " 55.205 """

TR JIE (0] B9 2 S B B PR AU A B SR A3 5 + % P<0.001

IR 5 B, A 85 JEE XA B SRR 7 < A ISR 85 - — S BB MR — 25, FLrp, PR B R e
SIS IR 7 - — B RO S5 A ORI AR/ NS 2 TR R 2R (P<0.001) (812,38 2) , T 57t
R Z AR I E R (P<0.05) o PR SRR FIRR s — Z AR S B s 8/ T 1 (I 2)
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7> PSR, AN FRRE RERE MR B AR . R R BORCRIRR 5 . =0 BO8UfE D1 AT D2 R
AW RERFHERLR (P<0.001) (£2), PR PRI R . =900 RO S 48 B el o B fe A
PR/ INE 32 R RE 285 BE AR 35 R (P<0.001) (3R 2) , S5 MUE /T 1,
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Table 2 Theallometricrelationships of S. collina under different densities on the morphological traits

IR B/ AR MR/ — P B MR/ SR RS/ =R BEL
Traits Plant height/total Plant height/primary Plant height/secondary Plant height/third
branch length branch number branch number branch number
S1 0.435 0.996 0.402 (R*=0.646) 0.184 (R*=0.235)
S2 0.274 0.671 0.197 (R*=0.413) 0.414 (R*=0.119)
S3 0.179 0.446 — —
S4 0.216 0.480 — —
P1 <0.001 <0.001 <0.001 <0.001
P2 0.002 0.004 <0.001 <0.001
P3 <0.001 <0.001 <0.001 <0.001

S1 3R 16 Hr/m*(D1) 2 BT AR5 H0; 2 R 44 #R/m(D2) 2 BT 19 548 K 93 378 100 #R/m? (D3) 2 BE T 1 S A 4 84 3R
400 B/ m? (D4 ) % BEF 19 538 50 R B0 SMATR AL 53 HT (185 B2 S5 BHE A0 S 53 i B8ORS PR /NI S« P17 251 % B2 b 1 1] 53 48 A7
TE2E 50 B3 IR 5 P2 SRR 4519 B A R ) 30 BT A 2 5 ) 38 /K 3 P37 AN AR R/ INTE AN ) 8 B [ ) 22 S A A 20 2R
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Table 3 Theallometricrelationships of S. collina under different densities on the biomass distribution

" b b 2 g A A 2 ES S FHH b FH P R
Trait Root/ Root Leaves Leaves Leaves Stem Reproductive Reproductive Reproductive Reproductive/
s shoot ratio stem aboveground Toot stem ahoveground ahoveground Toot stem leaves
Pl 0.648 0.242 0.891 0.463 0.527 0.077 0.014 0.149 0.061 0.696
P2 0.582 0.183 0.002 0.030 0.033 0.023 0.016 0.240 0.064 0.050
P3 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

ROARFF SMATR 614347 % A S BT S ORI MR P13 6 AL R S A R 25 1 38 KT P2 B 461 A TR S o BT 2 3 B KT
P3 FR MM 3 B 9 22 S BT R

BERRE R RE A4 A BRI b I AR S 25 R R S AR B 22 AN B (P>0.05) (K4, %
3)  [EURI R B S W B R AL 25 (P<0.05) , XM/ AL T 3 BRI (P<0.001) , BRI M |
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Fig.6 Theallometric relationships between reproductive biomass and other organ biomass
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