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Variation of Seed Morphology and Seedling Growth among Different
Provenances and Families of Acer tutcheri

WU Pei-pei ,SUN Bing ,LUO Shui-xing ,CHEN Lei,YAN Wei-ming
(Research Institute of Tropical Forestry,Chinese Academy of Forestry,Guangzhou 510520, Guangdong, China)

Abstract ;[ Objective | To detect the characteristics of seed morphology, seed germination and seedling growth, and
analyze the correlation with geographic and climatic factors of provenance locations in different provenances of Acer
tutcheri. [ Method ] ANOVA and correlation analysis were used to analyze the seed morphology, seed germination,
seedling growth and leaf color value of 18 families of three provenances from natural distribution areas in Guangdong.
[Result ] The provenance from Zhaoqing (HSD) had the thickest and the widest seeds, the provenance from Shenz-
hen (QNS) had the thinnest and the narrowest seeds, the provenance from Huizhou (NKS) had the biggest length
and 1 000-seed weight. The samara length and width showed extremely significant positive correlation (P <0.01).
1 000-seed weight and germination rate showed significant positive correlation (P <0.05). Seedling basal diameter of
1-year-old A. tutcheri was proportional to seedling height; the growth of seedling was influenced by geographic and cli-
matic factors of provenance locations. On the aspect of leaf color, the L* value of the families QNS3 and QNSI3 was
bigger than that of the other families, the b™ value of the family QNS13 was bigger than that of the others significant-
ly, and the family NKS14 had the biggest a” value. [ Conclusion] The higher the 1 000-seed weight, the higher the
germination rate. The basal diameter and height of the seedlings are influenced by geographic and climatic factors of
provenance locations. Family NKS14 with better leafl color has the most obvious red color than the others.
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Table 1 Geographic information and climate data of provenances of Acer tutcheri

1L Temperature /°C

il s B (E AP (N - —— - PR
Provenance ﬁo. Longi(tu di fa)tlitfjde) MG ﬁzﬂ] i Annual R Prf; p?tlanfiji/ mm
Annual low temperature  high temperature Annual temperature

TR Zhaoqing HSD 111.90° 23.45° 19.3 26.3 21.2 1650

%)l Shenzhen QNS 114.55° 22.52° 19.0 26.0 22.5 1 926

B Huizhou NKS 113.88° 23.60° 20.0 26.0 23.0 1393

F2 ISEHRFMERNEYZEREINMERF
Table 2 Biological characteristics and environmental factors of families’ data of Acer tutcheri
% % Familie WK Altitude/m 4% DBH/cm 4 = Height/m i fv Slope position Y [n] Exposure Y Grade/ (°)

HSD 9 624 32.6 12.3 Fr i Mesoslope P4 West 30
HSD 19 607 19.0 12.0 i Mesoslope P West 40
HSD 20 604 18.0 11.0 i Mesoslope P4 West 40
HSD 22 633 23.8 10.0 3% Upslope 4k North 25
QNS 1 412 7.0 5.0 Frli Mesoslope VHEg Southwest 35
QNS 2 436 7.0 5.0 Frli Mesoslope Vi Southwest 45
QNS 3 473 8.0 5.5 3% Upslope 4t North 40
QNS 4 493 10.0 6.0 i Mesoslope It North 45
QNS 6 593 19.0 6.0 i Mesoslope 7§ West 30
QNS 8 382 8.0 7.0 1l Mesoslope P4 West 40
QNS 9 412 8.0 6.0 HFrii Mesoslope P Southwest 42
QNS 10 436 9.0 6.5 Tl Mesoslope V4 West 32
QNS 11 473 9.0 5.0 3 Mesoslope 75 West 34
QNS 12 493 14.0 5.8 3 Upslope PiFg Southwest 25
QNS 13 575 16.0 7.0 i Mesoslope 4t North 32
NKS 14 734 12.0 6.0 i Mesoslope Jt North 20
NKS 15 695 9.0 7.8 T #% Downslope %4t Northeast 25
NKS 19 733 17.5 8.0 i Mesoslope Ph West 23
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Table 3 Variation of seed morphology from three provenances eighteen families of Acer tutcheri

i FiftJE N F5E JZEN WIE Tty ThL i i
No. Seed thickness/mm  Seed length/mm Seed width/mm  Samara length/mm  Samara width/mm 1 000-seed weight/g
HSD 9 3.37 £0.02¢ 5.15+0.03a 4.41 £0.02b 25.92 +0.15d 8.54 +£0.07a 37.399 +0.135¢
HSD 19 3.25+0.02b 5.26 £0.04b 4.08 £0.11a 25.33 +0.15¢ 8.13 +0.06a 35.737 +0.370b
HSD 20 3.12 +£0.02a 5.51 £0.04c 4.53 £0.03b 24.70 £0.20b 9.36 £0.28b 39.996 +0.265d
HSD 22 3.12+£0.03a 5.63 +£0.04d 4.23 £0.03a 21.66 +0.22a 8.20 +£0.08a 34.713 +£0.254a
H{H Average 3.21 £0.01C 5.39 +0.02B 4.31 £0.03C 24.41 +0.10C 8.56 +0.08B 36.961 +0.381A
QNS 1 2.67 £0.02b 4.30 £0.03b 3.36 £0.03a 16.96 +0.13b 6.34 £0.06b 28.044 +£0.401b
QNS 2 3.36 +0.04g 6.22 +0.09f 4.54 £0.08e 24.14 £0.33¢g 8.92 +0.13e 66.410 +1.759h
QNS 3 3.25 +0.02f 5.03 £0.03d 3.62 +0.02b 23.09 +0. 10f 9.30 +0.05e 45.578 £0.216f
QNS 4 3.12 +0.02e 6.27 0. 06f 3.98 £0.04c 18.63 +0.20¢ 7.37 £0.38¢ 37.834 +£0.335¢
QNS 6 3.49 +0.02h 5.74 £0.04e 4.10 £0.03¢c 18.35 +0. 13¢ 6.34 £0.05b 53.900 +1.683¢
QNS 8 2.37+0.0la 4.92 £0.02d 3.35+0.02a 18.90 +0. 06¢ 8.26 +0.03d 32.586 +£0.259¢
QNS 9 2.92+0.07d 4.51 £0.09¢ 3.32+0.07a 20.91 +0.35e 7.64 £0.21c 32.123 £0.434c¢
QNS 10 3.42 +0.02gh 6.87 £0.08¢g 4.25+0.04d 21.43 +0.13e 7.89 +0.06cd 34.038 £0.619¢d
QNS 11 2.98 +0.02d 4.48 £0.03c 3.41 £0.03a 21.40 +0.36e 5.93 £0.05b 36.184 £0.657de
QNS 12 2.82+0.02¢ 4.52 £0.03¢c 3.59 +£0.03b 14.24 £0.20a 5.25+0.10a 22.539 +£0.539a
QNS 13 2.72 +0.03b 3.52+0.03a 3.41 £0.03a 19.91 0. 18d 7.46 £0.08c 22.190 £0.202a
YJ(H Average 3.00 +0.01A 5.13 £0.02A 3.69 £0.01A 19.26 +0.08A 7.12 £0.04A 37.403 +1.386A
NKS 14 3.12 +£0.02a 6.31 +£0.04b 3.95+0.02b 18.61 £0. 16a 6.98 +0.07a 53.912 +£0.850¢
NKS 15 3.15 +£0.04a 6.83 £0.09¢ 4.50 £0.04c 23.37 £0.28b 8.78 +0.17b 37.694 +1.193b
NKS 19 3.18 £0.35a 5.11 £0.04a 3.84 +0.03a 18.97 +0.23a 6.86 +0.08a 29.655 +0.672a
Y{H Average 3.08 +0.01B 5.97 £0.04C 4.02+£0.01B 19.67 +0.14B 7.28 +0.06A 40.420 +2.165A

TE R FEEH Duncan 2 USSR, [AIFIAR KRS SR F0ORFHEZ 8] 22 5 B35 (P <0.05) | [AFIAR/NG TR 3R N 5 R 1) 22 5+
F(P<0.05) ; IEM5 (=) G BEF R RMER; T 1A

Note: Letters in the table are the results of Duncan multiple comparisons. Significant differences among provenances are denoted by different capital
letter( P <0.05) ,significant differences among families in the same provenance are denoted by different normal letters in the same column. Standard errors

are denoted by data behind * =’ ; the same below.
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Table 4 Variation of seed germination and seedling growth of different provenances and families of Acer tutcheri

- R 4% Basal diameter/mm T 5 Seedling height/cm E12 F height-diameter ratio
Prottr{fnce Germination 0.5 42 LARAE 0.5 44E 1454 0.5 4 1 4EH
rate/ % Half a year A year Half a year A year Half a year A year
HSD 9 5.1 1.41 £0.18a 3.98 +0.23b 7.83 £1.62bc 12.18 £1.54bed  56.11 £8.26bc 30.43 £2.58ab
HSD 20 5.9 1.68 £0.11ab 3.19 £0.23ab 7.25 +£0.83ab 10.62 +£0.88abc  41.86 +4.03ab 33.51 £1.97b
4{H Average 5.5+0.22A 1.63 £0.10A 3.28 +0.21A 7.37 +0.73A 10.81 £0.79A 43.57 £3.75A 33.14 £1.76A
QNS 1 7.8 1.81 £0.08ab 3.18 £0.20ab 6.98 +0.64ab 15.61 £1.49cde  38.65 £3.31ab 47.88 +2.86ef
QNS 2 12.7 1.52 +0. 13ab 2.28 £0.13a 3.25+£0.75a 6.13 +£0.27a 21.19 £3.20a 23.13 +1.27a
QNS 3 11.6 2.22 +0.05b 3.95 +0.09b 10.13 £0.36bed  14.30 £0.42bede  46.38 +1.59h 36.29 £0.79bc
QNS 6 15.6 2.12 £0.08ab 3.87 +£0.12b 11.99 +0.51cd 17.28 +0.58de 59.05 +2.65be 44.83 +0. 76cdef
QNS 8 5.2 2.19 £0.18b 3.99 +0.25b 11.08 £1.17bed  19.54 £1.83e 50.87 +4.47hc 48.71 +2.66ef
QNS 9 5.8 2.06 £0.11ab 3.93 +£0.19b 12.52 +£0.73d 18.22 £0.87e 60.76 +£2.61bc 46.69 +1.41def
QNS 10 17.5 1.83 £0.08ab 3.21 £0.16ab  10.57 £0.82bed 16.25 +1.48cde  56.95 £3.53bc 49.02 +£2.97ef
QNS 11 6.0 1.52 £0.08ab 3.20 £0.20ab  11.06 +0.82bcd 17.86 +1.41e 73.19 £4.48¢ 55.07 £2.49¢f
QNS 13 9.3 1.54 £0.09ab 2.82 +0.28ab 8.50 +£2.00bed  10.82 +1.86bcde 58.25 +9.53bc 43.90 +3. 14cde
H4{H Average 8.32+1.36A 2.06 +0.04B 3.72 £0.06B 10.90 +£0.26B 16.19 £0.34B 54.71 £1.32B 43.74 £0.60B
NKS 14 37.0 2.18 £0.05b 3.35+£0.07ab 9.05 £0.28bed  11.42 £0.23bed  42.33 +1.21ab 33.72 £0.56b
NKS 15 45.0 1.74 £0.04ab 2.61 £0.10a 6.55 +£0.22ab 8.96 +0.27ab 39.30 £1.26ab 36.85 +1. 19bed
H4{H Average 41.0 +12.23B  1.97 +0.04B 3.10 £0.06A 7.86 £0.19A 10.59 +0.19A 41.11 £0.89A 34.98 £0.59A

U P 13 ZEARIA],0.5 4R A (1A A 4y i 1A
A2 T A A LA AR 22 5, BTSSR A AR 1] 119
ARERAZENBR . IRFIIRAI T 0.5 A2, QNS3

FAWMARTR, 09 2. 22 mm, H 342 e/ i) HSD9
KA T 57.45% ; QNSO ZZ A I 1 i e K, M
12.52 em, FUR i fe/ NI QNS2 X R 00 2. 85 1. 1



56 1

SHRHE, < R OR R R TR ARG i K 5

1019

AEAERT, QNS8 58 A A% (3. 99 mm) FI 25 (19. 54
em) fE A, A0 HE ONS2 K Z& 440 0. 75 £ i1 2. 19
o Bk QNSI FI QNS2 KR 56, HA R R4 i =42
F Bt 5 A 18 114 368 Jin i T e
3.4 HEMHBERIASN

BT AT F AW EE LT 7KF-, QNSI3 5 H At
12 MK AW 2R % QONS3 5 HSD9, QNS2,
NKS14 \NKS15 5 £ 22 55 1 2% 5 Hovbr, QNS3 [ QNS13
RAWMBE L™ HBE K, fE£EHMH a KT, HSD20
QNS2 NKS14 Fil NKS15 K & WA o (5255 T
HMZR R, Horf ,NKS14 ZRH A o™ EHiR,
QNSI10 KR M/ FEEH b /K-, QNSI3 KR 4]
B b HE Em T HMER, QN3 ZRY
HSD20 ,QNS1 ,QNS2 (QNS9 QNS13 NKS14 F1 NKS15
RAEWEA b (H2E5F B, QNS2 KR EAM b™ A
/N
3.5 tEXMESH

XU RS R A IR 5 R A & 26 1 AR R4
A AR 55 SR o 1) b, P A0 PR R AT A DG M A B, 45
H(FR5) RN A TE 5F0E AR 2 IEAEG, 5P
P 5 B 2 I A OG5 3 5 90 T A S T I A G,
KEEXERE R E ML, SREMERED
F A ISP IR A ZF R SR TR R 2
FIEAHSG; M2 5 = B 2 IEAE G, M Ae S
PR TR OG Vi s SR R R SRR
A R G, SR R B IR, 54

%5

60

H-{44t/NBS Leaf color value

HSD9 HSD20 QNS1 QNS2 QNS3 QNS6 QNS8 QNS9 QNS10 QNS11 QNS13 NKS14 NKS15
% % Families

BRI NG 50 5 R R R 255 5 (P <0.05)
Significant differences among families are denoted by different
normal letter( P <0.05)
Bl RIS R 28 R 4y i (o e

Differences of seedling leaf color value among

Fig. 1

families of Acer tutcheri
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P8 g A AT, it 5 ol ) P o TR 094 K 5 1%
ZFRBEHE TR TR T o X T IS IR 1 4R
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Table 5 Correlation coefficient of seed germination and seedling growth of Acer tutcheri with geographic and

climatic factors of provenance locations

FpJE ST Fi i SL Bi SW WKL WIE W TRIFRE TSW &ZEHR GR  #142 DC i HG
ik SL 0.43
FhGE SW 0.69 ** 0.65*
WKL 0.46 0.15 0.68*
WEE W 0.11 0.17 0.45 0.82*
TR TSW 0.54 0.53 0.41 0.17 0.15
IR GR 0.16 0.32 -0.06 -0.30 -0.31 0.62*
H14% DC 0.05 -0.13 -0.08 0.17 0.19 0.17 -0.14
Wi HG -0.14 -0.07 -0.25 -0.09 0.20 0.34 -0.01 0.72*
MR ALT 0.49 0.41 0.47 0.15 -0.12 -0.04 0.26 -0.61* -0.74™
25 L0 -0.25 0.08 -0.51 -0.65* -0.37 0.28 0.27 0.36 0.59*
2B LA 0.24 0.26 0.49 0.41 0.16 -0.23 0.07 -0.58* -0.81*
AESRIE ALT 0.14 0.40 0.25 0.01 -0.10 -0.12 0.29 -0.54 -0.67"
AR AHT 0.22 -0.17 0.46 0.66* 0.39 -0.26 -0.34 -0.24 -0.45
AEHIE AT -0.17 0.27 -0.37 -0.62" -0.40 0.21 0.41 0.07 0.24
AR P -0.19 -0.35 -0.36 -0.18 0.00 0.19 -0.20 0.59 0.76 " *

T = FRBFMI(P <0.05) 5+ * KRR WIFMK(P <0.01)

Note : * indicates reaching significant difference at 0.05 level; # * indicates reaching highly significant at 0. 01 level.
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