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Variation in Phenotype Characters and Starch Content of Quercus mongolica

Fisch Seed from Different Provenances
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(1. Experimental Center of Subtropical Forestry, Chinese Academy of Forestry, Fenyi 336600, Jiangxi, China; 2. Research Institute of Forestry,
Chinese Academy of Forestry, Beijing 100091, China; 3. China National Bamboo Research Center, Hangzhou 310012, Zhejiang, China)

Abstract; The study aims at compare and analyze the variation pattern of the phenotype characters and starch con-
tent of Quercus mongolica seed of different provenances. The length, width, length/width ratio, single kernel weight
of (). mongolica seeds from 16 natural distribution regions in China were measured and analyzed. The results
showed that there were extremely significant differences among seeds from different region in seed characters. The
length and width of seeds ranged from 14.76 mm to 21.08 mm and from 11. 87 mm to 15.31 mm, respectively. The
length/width ratio of seeds ranged from 1.21 to 1.49. The single kernel weight ranged from 0.60 g to 1.78 g and
the contents of starch ranged from 4.42 g + kg ™' 10 5.48 g - kg™'. The length of seeds has a extremely significant
positive correlation with the width and weight of seed, and the width of seed had a significant positive correlation
with the weight of seed. The seed width has a significant positive correlation with contents of starch. The width of
seeds had a significant negative correlation with altitude, and had a positive correlation with July’ s mean tempera-
ture. The weight of seed had a significant positive correlation with July’s mean temperature too. The correlation of
the other phenotypic character and starch content of (). mongolica seed to geographical climate factors was not sig-
nificant. According to the results of cluster analysis, sixteen (). mongolica provenances could be divided into three
groups with big fruit and high starch content, middle fruit and starch content, small fruit and low starch content, in
which the provenances from Dailing of Heilongjiang Province, Benxi of Liaoning Province and Dayangshu of Inner
Mongolia were the superior provenances.
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(R4 L B A S RE VR A AT DA AR L e e
J5 CHE HER S 2 PR RARRRIREY N
10T N T 22 AR AR R AR B R TR R 4 B4 T 2
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FeARS T RS, T 2E ) A TR E A
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HF R 32 1 KSR K A R AN A Fl Sl AR R
MM R RGeS E &, O 00 F M 37
B, oA+ bR sk MRS E S R E MR
TRl 3R A BB M A | €0 3R BRI £ o Ak
0T TR L 25 20 R0 B T AR f O TEDER A T IZ Y
AP TSR T E SR, S E
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2010 4F 9—11 Ay, 5 HR £ 2 H R0 X
6 A RAE 16 DFhIRAGFI T, FT R AR IR 75 52

HERRIRE A X, 25 Bl A B N S
P L3R 1, Hoh SR SR B A G HR AR LA Y R 5
30 B8 S A H2 1H BR R TR 100 m AR R AR
0.55 CHATAIE™

JUTE SRR Y A 24 MRS U 11 T SRR A3, MRl > 30
ao BF—FPUEIEIRL 15 BRUA_LRAP RIS, BERI AR IR 50
m DA b, SRR o LSRR B AL FA, B
130 ~60 a, THFIF5E2 G, FERAR BN L REL
REAET 100 KL fEREFD -, KA 5 f kB4 i
TrHbk THEAE 105 °C 2508 F 25 30 min, J5 T 80
C A TR ZH T A, T T8 FR I AE
1.2 FHik

X REAFIIE BT R B RN 7 e R A IS R
VU3 BEHLIEEL 50 ~ 200 Kifh AT R Fh 58 &
T~ B ot (40 2, FH IR AR R ROEEA T 58 AR
RN A2 REHE] 0. 01 mm , AL F RF-EA 7 R Bk
o KSR E] 0. 01 g,

FEANFPIEEE 10 ~ 15 BRBARR B FR T, 3 255
FEIa , o BRI i H b A BT S i I E T R
Frh e NRIEFNE E bR 1fE (GB/T 5009. 9—2003 )
HRR i I HEA T I
1.3 iSO

G VB 25 A R BE R B RR SR TR &, Excel %X
PEHEAT FERIEIE AR B Gt 38 ] SPSS 17. 0 #j4:
PEATFPIR ] 7 22 43 A RN 22 B L A 96 40 A DA e
TTRFEIHT
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2.1 FAEMEMFESHEREMEEILE

MR 2 FTLAE AR R AR Dy T, AN [m]
PR R AR SR BE N 14,76 ~ 21. 08 mm , By T
IR A T P 52t A k27 AR S, — 35 (]
25 1. 43 5 Fh e A 06 A 11,87 ~ 15.31 mm, B
VLSRN 5, N 521 A% a8 a1 A i R 78 P/
FhOe AR SR RE K 1,21 ~ 1. 49 1L T Se A Fh 5 Fp K/
Tl s LB R, NSt L2 AP IR LU (/)

SR AR SRR 7 R, SR ST A
RN 1. 36 g, FRIHZS SRS 0. 60 ~1.78 g,
Horp 37 7 s aCRp IR R B A KON 1. 78 g, HiFuRE
Jo T RSP R R R Y 1. 31 47 TN 52 A ik
AR Y BORE BT B A /N, A R P B ERORL T & Y
44. 12% A FIER e S o 4.95 ¢ - kg ™',
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F1 FEERMAWECEREESERT
MRS RZ(E)/ (N /2 Wl/m  EHSIR/C LDPRRIRC 7 TR/ K e BB/ H A
1 116.35 40.52 1 100 5.1 -12.1 19.8 534 165 2 826
2 118.02 40.05 1120 4.5 -14.2 21.4 740 150 2 840
3 130.42 48.33 180 1.6 -21.2 21.3 549 128 2 650
4 131.87 46.13 310 3.3 -24.3 27.4 109 145 2 509
5 129.22 46.93 290 1.4 -19.4 20.9 661 115 2 156
6 127.57 45.30 592 2.8 -19.6 20.9 723 171 2 501
7 128.25 42.50 687 2.2 -18.7 20.6 550 123 2274
8 128.24 42.49 670 2.4 -18.5 20.8 632 123 2274
9 126.70 43.71 265 4.1 -18.3 22.5 668 130 2 350
10 124.15 41.13 562 2.2 -20.2 20.6 793 163 2411
11 124.78 40.93 905 3.2 -16.3 19.1 1 100 140 2 470
12 122.53 42.74 250 7.2 -15.3 22.1 400 150 2 868
13 122.65 48.03 380 2.0 -12.8 20.5 480 120 2 816
14 124.10 50.43 428 -1.2 -25.5 19.1 495 95 2482
15 124.63 49.63 318 1.0 -24.5 20.0 480 110 2439
16 123.78 49.57 364 0.7 -24.8 19.7 480 110 2439
T LR IR 2— b 2R 3—715‘?1*2*% 4—RIILEE 5 — R TLAF e 6—BIETLM R, 7T— & AR MOl R, 8— & kb & 4, 9—
FARE I, 10— T AR, 11—l 5 9, 12— TR, 13— 4L, 14— w%mm A5 SO, 16— SE T KB,
.
ARFHNRIE N 4.42 ~5.48 g - kg ALTABRMIEA 91.31% H189.29%
W%ﬁﬂﬁmﬁﬁﬁ”miwm, LoEd & &9 J7 MR I AN I RHIR S R AR TRl il
PIMERY 110. 71% , LT 58 f) AU S AR AT Bl B R/ FhSE | HORDI B RRD R & B[] 9 22 57

TR vE By & &t B I, AL 5 o P B E & R B (p <0.01),
x2 AEAMBERHHEMTFREERRENESE
T8 245 K B /mm FEHE/mm KB/ 5 BE R R/ g M ER/ (g kg™!)

1 18.34 +3.27bed 13.41 £2.31bed 1.38 £0.23cdef 1.46 +0.70ef 4.72 £0.29bc
2 16.99 +6.26bc 12.19 £1.73a 1.41 £0. 52def 1.10 £0. 40¢ 4.68 £0.31b
3 19.36 +2. 07 cdef 14.99 +1.27fgh 1.29 +0. 09abed 1.73 £0.67gh 4.70 £0. 13b
4 19.18 £2.22cde 15.31 £1.85h 1.26 +0. 16abc 1.75 £0.52h 5.10 £0. 17fg
5 21.08 +1.95f 14.91 = 1. 11fgh 1.42 0. 15def 1.76 £0.42h 5.31 £0.17h
6 18.85 £2.24cde 13.39 = 1.39bed 1.41 0. 15def 1.18 £0.42cd 5.20 0. 10g
7 20.28 +2.54ef 14.20 +1.72def 1.44 £0.15¢f 1.46 0. 58¢f 4.82 +0. 10bed
8 17.66 +2.87hc 12.99 +1.39b 1.36 =0. 19bcdef 1.04 £0.40bc 4.94 £0.19de
9 19.01 +2. 17cde 14.54 +0. 94efgh 1.31 £0. 11abede 1.67 +0.45gh 4.94 +0. 14de
10 18.48 2. 14cde 15.23 £2.12gh 1.22 0. 15ab 1.54 +0.52fg 5.48 £0.20h
11 17.87 +2.49bed 12.02 £1.22a 1.49 +0. 15f 0.87 £0.32b 4.52£0.19a
12 21.07 2.90f 14.37 = 1. 41 efg 1.48 £0.24f 1.78 0.75h 4.86 £0.26cd
13 16.84 = 1.62b 13.96 = 1. 19cde 1.21 £0.12a 1.29 £0.40de 4.92 £0. 12de
14 14.76 +1.78a 11.87 £1.03a 1.25 £0. 14abc 0.60 £0.21a 4.42 £0.08a
15 17.64 +2.28hc 13.18 +1.57he 1.35 £0. 16abedef 1.06 +0.42bc 5.03 0. 12¢f
16 19.57 = 1.53def 13.48 = 1.24bed 1.46 £0.15f 1.30 £0.29de 5.48 0. 14h
¥y 18.35 £3.89 13.30 = 2.03 1.39£0.29 1.36 £0.62 4.95£0.36
F 13.67* 25.45* 4.512* 30.76 ** 41.33*

R EE M« RiEZE, H duncan KT ZE W, FISARA RIRVING 2R 0 22 573 W3 (p <0.05) , [FFERA M F/ING =
FFFRRAREFABE (p>0.05), * * FoRERLBE(p<0.01),
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2.2 AEFIEEMFIEKEIE K E S

M3 TR Y Bl S0 T | SR o ] 44
P H IEAIICR (p <0.01) , B WY BEA FH A9 0
R 8 AU e AR S A B E I A A, RhIE S
BRGSO S IR A OC, Fh GG v A A

IEASE (p <0.05) , Ul WA Bl & B 58 B2 1 3400, 75
PR SR RIS 5 00 R B R A 3 e
HO) SR PN L S RENECE R NLIE EPS CRO SIS TE 3 EVN
F(p=0.05),

®3 FHHMFREEROBEXMES

LGN P g P/ Flrie PR T i TER =
FEEN 1.000 0.682 0.481 0.814 ™ 0.476
g 1.000 -0.310 0.915** 0.561*
B/ Fgd 1.000 -0.033 -0.045
PR BT i 1.000 0.426
TERY 1.000

Hex « FREFWMEBE(p<0.01), *FREREE(p<0.05) ,FEASE n>260, T,

2.3 EEHMFIEREMETRNE

M4 AT LU L 0 14 T 1 A 3 A
K57 AP BFEMC, b E s 7
HAFE AR5 2 IR A G 1 I b i Bt T 4
NEERTT AP ARG, S i)

e IR 7 H P29 R A 30, 5 SR S R
WEBFR NGBS, T E RS R R
ESOVSI RS PSS o ST 3 E v & S (i B L o
AR 5™ iy B A 25 D 7 TR O P 5 5 s A
KA,

x4 XEHMTFERSHMESEEFHEXES T

AR R4 (E) Je4i(N) T R L AEERE 7 AEYRE FERKkE BEN H A4
ik 0.360 -0.155 -0.316 0.404 0.058 0.326 -0.137 0.232 -0.208
Tl i 0.495 0.058 -0.572* 0.162 -0.091 0.578* -0.398 0.193 -0.158
K58 1 -0.155 -0.320 0.317 0.365 0.206 -0.250 0.317 0.118 -0.055
ok i 0.299 -0.120 -0.417 0.452 0.138 0.584 " -0.363 0.306 0.033
TER O 0.253 0.152 -0.351 -0.117 -0.300 0.196 -0.139 0.133 -0.379
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