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Abstract; Four treatments of cotyledon excisions (no cotyledon excision, excisions of 1/4, 1/2 and 3/4 cotyledon,
defined as control, light, medium, and high cotyledon excisions, respectively) were conducted to investigate the effects
of seed size and different cotyledon excisions on the growth and morphological plasticity of Quercus wutaishanica

seedlings planted in greenhouse pots. The results were as follows: (1) The shoot height (SH), basal stem diameter
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(BSD), leaf number (LN), leaf area per plant (LAPP), total dry mass (TDM), and root-shoot ratio (RSR) of
Q. wutaishanica seedlings germinated from large seeds were higher than those of seedlings from small seeds in all
treatments of cotyledon excision. There were significant differences in all above parameters, with the exception of SH,
among seedlings from large and small seeds, on which cotyledons were lightly excised (P<0.05). Moreover, TDM of the
former was significantly higher than that of the latter for the medium cotyledon excision (P<0.05). Also, higher specific
leaf area (SLA) and specific root length (SRL) of seedlings from large seeds than those from small seeds were observed
in all treatments of cotyledon excisions, while the specific shoot length (SSL) was detected in reverse. (2) With the
, SH, BSD, LN, LAPP and TDM of seedlings from both large and small seeds
appeared a trend of decline. SH, BSD, LN and LAPP of seedlings emerged from high cotyledon excision seeds were

intensity of cotyledon excision increasing

significantly lower than those of seedlings from control and light cotyledon excision seeds ( P<0.05). Higher sensitivity to
cotyledon excision was found in seedlings from small seeds than from large seeds, and SH, LN, LAPP and TDM of
seedlings originated from small seeds, of which cotyledons were mediumly excised were also lower than those of seedlings
from control seeds (P<0.05). RSR increased with the intensity of cotyledon excision increasing, and they were markedly
higher in seedlings from seeds, regardless of whether they were large or small sized, mediumly and highly excised than
those in seedlings from control and light cotyledon excision seeds ( P<0.05). (3) With the intensity of cotyledon excision
increasing, SLA and SRL gradually increased, while SSL of seedlings emerged from large seeds continuously decreased
and the seedlings emerged from small seeds whose cotyledons were lightly excised had the maximum of SSL.
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Table 1 Two-way ANOVA on effects of seed size and cotyledon excision on the growth of Quercus wutaishanica seedlings

i K/ LIPS AP F R F 0B
KB Seed size Cotyledon excision Seed size x Cotyledon excision
Growth parameter

F P F P F P

¥k Shoot height (SH) 0.81 0.383 31.24 0.000 0.27 0.877
H:4% Basal stem diameter ( BSD) 25.40 0.000 36.16 0.000 0.19 0.904
A4 Leaf number (LN) 13.62 0.002 43.16 0.000 0.65 0.595
BARRI AR Leaf area per plant (LAPP) 10.30 0.006 26.26 0.000 0.08 0.968
ST Total dry mass (TDM) 10.09 0.006 24.29 0.000 0.37 0.775
MR Root-shoot ratio ( RSR) 11.85 0.004 11.28 0.000 1.08 0.389
FeM TR Specific leaf area (SLA) 2.87 0.111 6.28 0.006 0.16 0.925
HEARE Specific root length ( SRL) 0.86 0.369 4.17 0.025 0.12 0.947
FEAE K Specific shoot length ( SSL) 2.48 0.136 4.99 0.013 0.33 0.802
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T4k # Cotyledon excision treatment

LI I IV o B COR 22 BRI ) R BE (5B 174 1) (R
[ 5 S B FAS ] /N 5 B 2] 7 () — 3 - 2% B Ak A9 AR ) /N i 18] AR [ — SR/l B9 A [ 5 I 25 B Ak 8 ) 22 5 W 3%

(P<0.05), R,

(EBR 12 7)) M (ERR 374 7)) ERR T L, A

LI, Il and IV is control (no excision) , light (1/4 cotyledon excision) , medium (1/2 cotyledon excision) , and high (3/4 cotyledon excision)

cotyledon excision, respectively. Different large and small letters indicate significant differences between different sized seeds within the same

cotyledon excision and among different cotyledon excisions within the same sized seed (P<0.05), respectively. The same below.

A 1
Fig. 1

FHDIBRAE B AR R/ LR 50 A Al Bk g BE2E I R ORI Sk i T AR A S

Effects of different cotyledon excisions on the shoot height, basal stem diameter, leaf number and leaf

area per plant of Quercus wutaishanica seedlings germinated from different sized seeds
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Fig. 2 Effects of different cotyledon excisions on the total dry mass and root-shoot ratio of Quercus wutaishanica

seedlings germinated from different sized seeds
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length of Quercus wutaishanica seedlings germinated

from different sized seeds
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