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Effects of seed characteristics and sowing depth on seed
germination and seedling growth of Quercus wutaishanica

ZHANG Jinfeng, CHENG Jiming, YAN Xingfu", LUO Yonghong, ZHU Yating

( Key Laboratory of Ecosystem Modelling and Applications of State Nationalities Affairs Commission, College of Biological
Science and Engineering, Beifang Minzu University, Yinchuan 750021, China )

Abstract: Under shading environment of greenhouse, experiments were conducted to investigate the effects of seed
characteristics ( seed size and seed coat) and different sowing depths (0, 3 , 6, 10 cm) on the seed germination and

seedling growth of Quercus wutaishanica by utilizing pot planting method. The results were as follows: (1) Germination
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percentage (GP), germination rate (GR), germination value (GV), and germination index (GI) of large Q. wutaisha-

nica seeds were higher than those of small seeds at all sowing depths. Significant differences between large and small coa-

ted seeds in GP, GR and GI were observed at 0 cm sowing depth, while significant differences between large and small

uncoated seeds in all germination parameters were detected at 6, 10 em sowing depths. Peeling could facilitate the germi-

nation of large seeds but inhibit the germination of small ones. All germination parameters of different sized seeds maxi-

mized at O cm sowing depth and minimized at 10 ¢cm sowing depth. (2) Regardless of whether coated or uncoated, leaf

number (LN) , leaf area per plant (LAPP), total dry mass (TDM), and root-shoot ratio (RSR) of seedlings germina-

ted from large seeds were all higher than those of seedlings from small seeds at all four sowing depths. The shoot height

(SH), basal stem diameter (BSD), LN, LAPP, and TDM of seedlings established from uncoated seeds were all lower,

to various degrees, than those of seedlings from coated seeds at all sowing depths, while the RSR of the former were

higher than those of the latter at 0, 3, 6 cm sowing depths. The SH, LN, LAPP, TDM, and RSR of seedlings all exhibi-

ted decreasing trends with the increasing of sowing depth. However, the BSD of seedlings increased with the sowing

depth increasing.

Key words:; seed size, seed coat, sowing depth, seed germination, seedling growth
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Table 1  Multi-way ANOVA of effects of seed size (SS), seed coat (SC) and sowing
depth (SD) on the seed germination of Quercus wutaishanica
it &% 6P Wi A GR i K8 6V Wi AR 61
Variable F P F P F P F P
SS 68.55 0.000 13.10 0.000 46.05 0.000 48.26 0.000
SC 0.57 0.455 0.15 0.580 0.57 0.454 0.19 0.229
SD 17.30 0.000 3.55 0.000 22.04 0.000 13.27 0.000
SSxSC 4.13 0.048 0.75 0.057 6.20 0.016 3.10 0.085
SSxSD 1.30 0.287 2.11 0.266 1.65 0.196 1.63 0.196
SCxSD 0.25 0.859 0.95 0.874 0.47 0.707 0.32 0.812
SSXSCXSD 0.94 0.429 1.19 0.416 0.48 0.692 0.43 0.735
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Different large and small letters indicate significant differences between seeds of different sizes within the same sowing depth and among different

sowing depths within the same sized seed (P<0.05), respectively. The same below.
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Fig. 1 Germination percentage, germination rate, germination value, and germination index of

Quercus wutaishanica seeds of different types under different sowing depths
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Table 2 Multi-way ANOVA of effects of seed size (SS), seed coat (SC) and
sowing depth (SD) on the growth of Quercus wutaishanica seedlings

A i Az I Btk ms BT BbTE HRIE
Variable SH BSD LN LAPP TDM RSR
SS F 22.96 6.49 4.92 33.31 16.18 7.88

P 0.000 0.051 0.031 0.000 0.000 0.007

SC F 14.02 10.45 48.20 48.28 11.61 0.80

P 0.000 0.002 0.000 0.000 0.001 0.374

SD F 2.93 0.35 11.20 21.89 5.48 3.56

P 0.043 0.791 0.000 0.000 0.006 0.021

SSXSC F 7.30 3.98 3.16 2.59 0.34 0.28
14 0.009 0.052 0.080 0.114 0.564 0.599

SCxSD F 1.29 0.06 3.95 5.83 0.59 0.91
P 0.290 0.979 0.010 0.002 0.622 0.446

SSxSD F 1.08 1.02 4.91 3.70 0.60 0.49
P 0.366 0.393 0.010 0.018 0.617 0.691

SSXSCXSD F 1.62 0.35 0.21 2.18 0.67 1.15
P 0.197 0.789 0.890 0.103 0.574 0.340
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AN R A AL 25 S AERR O em A At 126 Fip
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Fig. 2 Shoot height, basal stem diameter, leaf number and leaf area per plant of Quercus wutaishanica

seedlings germinated from seeds of different types under different sowing depths

S RE 7 AR AR XU BE g TSR /N AR T PR
R T KU 252 e (v MO AL [ 407, 2008) . K
38 B R LR R (B 25, 2012 8B
%, 2017) HARA Rl 7 K /NKE & B 5 4
W ( EAE L4, 2007) , £ =4 058 & /NPT 2
A B SR 1Y B & M BT OBE ) (Mole & Westoby,
2004) . ABFFEH LR AR KR 11 & WY &

AR AR MV 5 BO7E B A 1 A IR 3 T
Mg, FErR AR 2 B Rl 1 e 3 38R A A
FREAE O om FERPIREE 3 0 35 K T/NFP 7, K BOR
P T BT B & S 800E 6 .10 em FE RN IR B2 #0 .3% =
T/NFIT o KRB IR Y B 2 RE AN AL AT
SRy A Wi 2 A 4R A £R [ (Murray et al.
2003 ) , i HLH: B A 4w A AR SN A R IR Y



2 K A IS . B AR AIE R b U B X I AR AR A 1 R Al B A K R T 233
mmm XFPF Large seed — /\#IF Small seed
1.5 —
JEERMF Coated seed -5 EREFHF Uncoated seed
~ 12 F ha 1.2 + ha Aab
o) Aa i~
& b K
o ha L Ao
Hlﬁéo-‘?— = & B 8 0.9 F
B > Bb LSO - bab
- e al
ﬁj 0.6 | o ?_j 0.6 Bb Ab Bb
m 3 m 3
[e] o
=03 | = 0.3+
0.0 0.0
0 3 6 10 0 3 6 10
2.0 2.0
° 1.6 ° 1.6 Aa Aa
:g -‘g Aa
~ A | .
wot2p il rab Ro12F M A
g 8 Aab Ach Mo 2 Aab
al
50| 508 | i
£ 2 Ab
® &
0.4 | 0.4 -
0.0 0.0
0 i 6 10 0 3 6 10

BINRE Sowing depth (cm)

Kl 3

BIEE Sowing depth (cm)

A TR b R B TR 4% 28 B 7R R AR 1 17 i & i 4 8 T B R R T L

Fig. 3 Total dry mass and root-shoot ratio of Quercus wutaishanica seedlings

germinated from seeds of different types under different sowing depths
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