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Research on the environmental factors regulating
the phenotypic states of gender plasticity
in Alternanthera philoxeroides
DENG Ru-Fang, LIU Wen-Ping, LIU Wei*
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Abstract; Metastability plasticity could significantly affect the fitness and response model of individual plant to envi-
ronment, Therefore,it is important to explore the inducement and operating mechanism of metastability plasticity.
Alternanthera philoxeroides shows metastable plasticity on gender trait, but stable plasticity on other phenotypic var-
iations. In this study,orthogonal experiments were conducted to quantify the plasticity of phenotypic traits on A. phi-
loxeroides,under various control conditions. The result showed that: (1) environmental factors that determine the
gender plasticity are also the primary factors for many other plastic traits; (2) under different control environment,
monoclinous and completely pistillate genets are the majority of experimental plants, while incomplete pistillody indi-
viduals are less than 1. 0% of the total. Through the results, we can make the conclusions that,A. philoreroides has
two metastable states for gender trangeneration plasticity,and this metastability plasticity is intrinsically caused by in-
dividual plant,
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Table 1 Levels and factors of orthogonal experiments

KT [H #& Factors
7]
Level TH&KE THIEH BHREE J 58

Soil moisture Soil fertility Plant density Light intensity

1 7K 30 em A 3 fk/m? 100 %
2 40% B 10 #k/m? 70%
3 12% C 33 #% /m? 40%

A. Fm Hoagland $5 3% ¥ 89 ¥ (100 g/m?); B.¥&; C. ¥ : ¥ =1
23, 1. HEHFE R AT C NP K 25T E MY A % MR 4
MW, 3t mLliEg, 3AEE.
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BB (RY) EFRERZ (DR) AEHFHR K (LR) A
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ZRIPT I b Bk £ K R 38 (Molinier %, 2006 ; Johan-
nes %,2009), 3 H 5 H 2P #f b by 884 .0 i
LB R B 5 B 78 19 45 38 — B (Murai %,2002), {§
BAEMEREREE TR T BEERRIAM RS
R ESHY AN AR T A — 3 —— N REFR L

B B 2 1) E A S bR I M AL, R ) R IE AT R
WHERRY, WA HNERNNEERERF I L
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PR RSERIIRAEIINERAGH &
(Dorken & Barrett, 2003; Vaughton & Kamsey,
2005, XEHEBERT LRARSRERREH#LE
AEEREEY. FafERIIMERSRR Pt S
A28 1 R At 2 B T BH AR A X 3R B A W L BT DLE
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Table 2 Mean values of Alternanthera philoxeroides phenotypic traits from orthogonal experiment

1 2 3 4 5 6 7 8 9
Gl = 5.00 1.94 0. 83 5.83 0. 67 0 3.92 3.33 0
G2 7.50 9. 00 6.70 9. 40 7.00 5.00 8.30 10. 00 2.50
LA 4,25 3.78 2.93 3.90 2.37 3.88 7.48 4.03 3.48
LSI 5.51 5.70 5.90 5.63 5.28 5.66 5.27 5.29 4. 40
SPC 2.03 0. 81 0.24 0.45 1.42 0. 88 0.80 0.39 1,49
LN 6.98 4.90 3.27 5.20 3.05 4.15 4.76 2.98 3.03
LMS 2.55 2.18 1.10 1.57 1.18 1.03 1.85 0.79 0. 88
NB 13. 89 39.18 13.07 8.59 6.94 23.61 14.28 25.39 3.72
RY 0.22 3.72 7.84 2.04 0 7. 36 2.47 10. 83 0
DR 1.54 2.59 2.19 2.55 0 1.91 1.58 1.94 0
LR 9.56 17.72 17.94 11.25 0 17. 00 13.04 12.5 0
BM 33.51 34,54 6. 88 19.11 6. 68 16. 24 14.02 8.48 2.39
RF 0.29 0.18 0. 69 0.13 0.48 0.21 0.11 0.50 0, 27
* B Gl T REMBRE N LR NSRS HESITHIRAENM RN LR NN ETHBSER.
3 BUANEAXEHBHELSKBEIRBERLHRESENATEIRER
Table 3 F value from ANOVA showing the effects of environmental
conditions in orthogonal experiment for pistillody individuals
B # Factors df G LA LSI SPC LN LMS NB RY BR LR BM RF
¥t 3% Light intensity 2 6.38 25.18* 23.83* 1.00 10.26 25,41 30.6* 3.2 12.32 18.63* 104.8* 2.1
T+ AR /7 Soil fertility 2 143.57* 36,35 1.10 2.1 27.15* 35.38* 52.8* 28.51* 4 1 69.2* 37.7*
# & Plant density 2 1.67 2.5 3.34 2.45 4.95 1 30* 34.02* 4.64 4.67 47.6* -3.77
+HESKE 2 66.7* 27.65* 15.14 31.32* 3 10.81 100.5* 89.54* 48* 69 * 40* 365.27*
Soil moisture
* P<C0. 05
WA ATEEER. AT (BE4E5E 2009) . B it , 2438 B 1 IR B R 4 454
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(Finnegan,2002), 454 EARLRERUHEN . ER
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HEREETEMESTBHEMERSHE, EX
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A MR BA R AR (BRAE, 1964) . B
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R B A DL ) A4 3 b, T Sl R R AR R R — e
KESEBRZVALHEPHER -, XXHA, W
TEHNRGEEME AN XRWESEHFERETE
s B XEAREN, i RAEW TR EME
D EIEESHN RS MO E RS TRERE,
MIEF TR E B F HE R B 504k (1
F5r 8D, 3 H o R it % IR0 48 L i [, 53X — ZE R L
R b A BT BV B S MY kb iF B (West-Eber-
hard,2005;Suzuki & Nijhout,2006), AH{z K ¥kHE
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