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Abstract: [Objective] To investigate the regulatory effects of chromosome doubling on growth,
physiological traits, and wood properties of Populus hopeiensis, diploids and their autotetraploids were
compared. [Method] Taking one-year-old diploids and their corresponding autotetraploids derived from
different genotypes (BT1, BT3, BTS) as the research objects, we measured the plant height, basal ground
diameter, internode length and leaf traits. Photosynthetic parameters such as net photosynthetic rate and

transpiration rate were determined using a photosynthesis analyzer. The lignin and cellulose content of
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seedling stems were estimated via the two-step acid hydrolysis method combined with high-performance
liquid chromatography and ultraviolet-visible spectroscopy. [Result] (1) The plant height and basal ground
diameter of the autotetraploids were lower than those of the diploids, while the internode length of the
autotetraploids was higher than those of the diploids. The leaf length, leaf width, leaf area and leaf thickness
of the autotetraploids were higher than those of the diploids, while the leaf length-width ratio of the
autotetraploids was lower than that of the diploids. (2) The net photosynthetic rate of the autotetraploids was
higher than that of their corresponding diploids, while the transpiration rate, stomatal conductance and
intercellular CO, concentration of the autotetraploids were lower than those of the diploids. (3) The lignin
content of the autotetraploids was lower than that of their corresponding diploids, while the cellulose content
of the autotetraploids was higher than that of the diploids. (4) Ploidy level had an extremely significant effect
on the plant height, basal ground diameter, internode length, leaf length, leaf width, leaf length-width ratio,
leaf area, leaf thickness, lignin content and cellulose content of one-year-old Populus hopeiensis seedlings
(P <0.001) . [Conclusion] Chromosome doubling has significant effects on the growth, physiological traits,
and wood properties of the forest tree Populus hopeiensis. The results play an important role in the
recognition of gene dosage effects on the development and timber formation.

Key words: Populus hopeiensis; chromosome doubling; growth trait; physiological trait; wood property
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Fig. 1 Phenotypic differences between diploid and tetraploid plants of P. hopeiensis
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Fig. 2 Effects of chromosome doubling on the growth and leaf traits of P. hopeiensis
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Tab. 1 Analysis of variance on growth and leaf traits of P. hopeiensis
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Fig. 3 Leaf differences between diploid and tetraploid plants of P. hopeiensis
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Fig.4 Anatomical structures of diploid and tetraploid leaves from P. hopeiensis
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Tab.2 Analysis of variance of the photosynthetic physiological characteristics of P. hopeiensis

PR 2 5 RS df MS F P
BRI A 2 94.547 4.050 0.045
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R 12 23.347
Egespit] 2 11.310 6.035 0.015
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R 12 1.874
Egespit] 2 12 276 997.52 11.936 0.001
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FHim T AR 28RS 2 BRI £ AR T 5T
U 3 1) “HE K g HIER /N L% — 30 A
PO TR B, W DU R A AR KR A R 18, XS
B R4 KA K miRNA Rk 55 & AR A . Hdr,
HEFRAEKIEMRKMZ 7 KE miRNA &&H0, 7
BUARFs. GMYB “5HE3E R 52 A1 B 18 5 1T A2 25 1S 15
[Fi}, 7B MR (gibberellin Az, GA3)- WMk 2.2 (indole-
3-acetic acid, INAEFRAEKBR S EEEMT M
o M 5E FRAEK TG 2 7 miRNA 2 & i
/b, {43 ERF. TCP %5 51 5 [K] 32 HRE 52 9 55 1T ¥
15 i 75 R Cabscisic acid, ABA). 2[R (jasmonic
acid, JA). )i (ethylene, ET) 25 L MR & =
T AR . FIRARA DR T YA A i A R A
M3, PGS A TE R 16 1S 7 i he
71, WM U AE FRAEK G R
325 3G 0 RT REVE T A M [ S AT 3 i, X D
ST o 7 T K 7 DR AR Y i I ) A N DV =S
FPUREAAR B B B FE L AR MR FER 25 KT

TR, T LR T AR IXR I R ik
IS A2 38 T 647 DU A5 4 iy (0 [R] B, 25028 1 I
R TR A TR A A6 DY £ A i TR R
FR 3 ] g 5 P A i B H 1S 2 BUARRREE R K,
REAMA FI T 259008 2 i 2R 4k, b v] B3 5 - 7 1
giry g S5 RoKEe U,
HEERHZEYREER R 54 KK E MEG.
BTSRRI, 5 AR L, DA% A e (Betula
platyphylla) Xt 5856 5 55 56 1) F A 5 ) 240, HAE
AHE DG HE & A T Ot A IR R T . A (Populus
yunnanensis) VU5 R HE PR 1) 4O & #2248 H A2
b e T 5k, AL EAABRES 65
i 22 N AR T, AL DA AR O A
WA E ST A, MABEE, LS LR
[H] CO, MR35 PR A . IX R B DU RS TESR TG &
R FIS, K53 PR e A3 3 e . X —
SR 2 AR R FOGE I, IR
Al RE S SRR B BB N O R G v s R
SALFRE 28 2 R TE] CO, W BE IR BRAIS, St
tH DU AR S ALAT A N OR T, A B T K o Bk
HHETHILRBE ST [FIIS, HX CO, WM R B,
XA fig 5 AH OGS 1t 1Y 5 S A B S A R
R AR A PR AROR 5 1B 1) 22 B4R A
AR5 A 9 A B AL i gy, G B PR AR
W R AR gk s I ERG 5, 5ER] 0 TR A .
AR NMPEE L EW S 2N, K ERESE
Bl T 3G 9 A B P b o B S i AVER s SR AUl B T
(Arabidopsis thaliana)™. MI# (Salix spp. ) H [ 1E
WA CPaulownia fortunei)™ VW 78 K I, Ge i
15 )5 VY A5 A4 B AR o3 26 2 1 8 I T A B A4, T
YRR S AT £ AR B £ 4 31 8 B v T AR Y. A
Ao AHIEFE R, T AL A DY £ AR AR B OR 5 3R
FACT A5k, AP YRS BN E T A, X 5HTA
WA R —8. X EHA RS Z AR
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Tab.3 Analysis of variance of wood properties in P. hopeiensis

ERN A AR df MS F P
FERA 2 0.000 0.354 0.709
&K 1 0.003 42.177 0.001
R =
FLIRITY x 54K 2 0.000 0.066 0.937
R 12 0.000
B[N A 2 0.000 7.075 0.009
e fEAKCE 1 0.002 71.232 0.001
PR BRI > {54 2 0.000 0.861 0.447
I 12 0.000
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