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Geographic variation in seed traits of different Zenia insignis provenances

LIN Wei, ZHOU Peng,ZHOU Xiangbin, WU Linying, ZHAO Yanxin, ZHAO Shuai, CHEN Xiaoyang

(College of Forestry and Landscape Architecture, South China Agriculture University/Guangdong Key Laboratory
for Innovation Development and Utilization of Forest Plant Germplasm, Guangzhou 510642, China)

Abstract ; [ Objective] In order to investigate the geographical variation in seed traits among different
provenances of Zenia insignis. [ Method ] The seeds from 21 counties of five provinces were collected, six
phenotypic traits of the seed were recorded, and the geographic variation in seed traits was analyzed by
ANOVA, correlation and partial correlation analysis, and cluster analysis. [ Result] There were highly
significant differences in six seed traits including seed length, width, thickness, length/width ratio,
width/thickness ratio and 100-seed mass among different provenances. The coefficients of variation of
seed traits ranged from 5. 76% to 10. 16% , among them the highest was seed thickness( 10. 16% ) while
the lowest was seed width (5.76% ). The repeatabilities of all six traits were above 80% . The repeat-
ability of seed length was the highest(98. 1% ), followed by seed thickness and seed width ( >90% ),
and the repeatability of seed length/width ratio was the lowest (84.2% ). All six seed traits showed neg-
ative correlations with latitude, longitude and altitude of seed origin. Seed thickness and 100-seed mass
had significant negative correlations with latitude , and seed length/width ratio had significant negative cor-
relation with altitude. All seed traits except seed thickness were highly negatively correlated with the av-

erage annual temperature , but positively correlated with the average annual precipitation. The correlations
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between the average annual sunshine hour and seed traits were not significant. Based on the six seed

traits, the 21 provenances of Z. insignis were clustered into five groups. [ Conclusion]The 21 prove-

nances of Z. insignis can be clustered into five groups with clear geographic and regional characteristics.
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Tab.1 Geographic location and climatic information of the seed collection sites of different Zenia insignis provenances

Eilea s ZPE(E) i (N) T4/ m EPRR/C AEREKE/mm A H /K
A01 TR T 112.37 23.98 370 18.1 1 869 1 600
A02 JARBHLL 113.08 24.80 720 20.0 1828 1 662
A03 I HARE 112.85 25.52 113 22.9 1522 1 500
BO1 ARG 108.78 27.83 1 462 16.0 1822 1 587
B02 M= 105. 82 24.98 582 19.2 1035 1514
B03 T 2 ) 106. 40 25.72 723 19.6 1150 1 470
B04 TN 106. 10 25.17 592 19.1 1222 1 420
Co1 i 106. 41 23.15 720 19.3 1 828 1 662
o2 [ EY N 109. 61 24.25 176 19.0 1 946 1 670
€03 TR )| 110. 45 25.07 176 18.0 1 926 1615
C04 IV RE 106.76 22.21 225 20.6 1376 1614
€05 VG ER L 108. 09 23.94 715 19.6 1726 1 396
C06 VG % 108.93 24.79 800 18.9 1 689 1 403
Co7 TG AR 106.01 23.38 794 21.7 1259 1 657
Co8 IV 107.59 23.33 115 21.5 1359 1 682
€09 VG A 106. 60 23.35 625 19.5 1 463 1 554
DOl T P 3 S 109. 88 26.26 302 16.3 1482 1 458
D02 I re 714E 111.79 24.97 232 18.2 1510 1758
EO1 Z B RS 104.70 23.12 1057 18.0 1 054 1762
E02 7 VG 104. 67 23.43 1472 15.9 1297 1 550
F03 =4 103. 24 22.77 1 462 17.2 1 590 1578

1.2 #FERNE
BEAP U BE LA AL v Fp 1 30 KL, B TF AR
JOM S ARRLA 7 I T8 B RS (b7 Fg )R AL )
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AT G FPUR R R R i 22 AT S SR (R 2) B
IR AT R HRAE R R () A7 — R B Y 22 5,
AR A SR AR 2E 5,6 MRtk R AR 57
AR FhIR AL 5. 76% ~10.16% . Hir, fh 1L
HAE 5 R B K, 6 8 10, 16% , 78 SEME L. 24 ~2. 84
mm , PRI ] (1 22 57 I Bk IR 9

BEBEN, K 5. 76% A5 AR 3.45 ~6.49 mm,
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Tab.2 Summary of variations in seed traits of different Zenia insignis provenances

G| KA/ mm FFREEE/mm FpF)RE/mm ERIRE g K 5EL I KEL
SEME + FRifEiR 5.42 +0.06 4.85+0.05 1.78 +0.02 4.29 +0.04 1.12+0.03 3.08 £0.03
bR 0.44 0.26 0.18 0.44 0.08 0.18
WA 7.06 6.49 2.84 5.62 1.88 4.75
e/ MA 4.26 3.45 1.24 3.09 1.01 2.11
A2 2R/ % 8.33 5.76 10. 16 8.43 7.71 6.12

R PRIR T 2200 B 25 2R (36 3) T LAFR AT
SARPREAER T TR R R TEEE KRR
FORLCE AR B 2R . F(H R E/IME K
NPT (23.988 ) )R (114.409) | FE JE
(13.304) fJFLL(11.469) | P i (6. 907 ) Al
YLkt (6.333). 6 AR 1 H & T A 3h i Bl
84.2% ~95.8% . Hrp BT RIEME L e, 15

#95. 8% , YR TR TERE KR L, X 3 4
PRI EE 1K 0% L b, FiFRKIELINES
Tk AR IKF) 84. 2% , RUE T A JRAI7EIX 6
APER A 22 e X B — R AR E T, nT RILE AT
SRR PERIE 1L Z2 R PP 1 S S F 5 11 2 2
RN

R3 FEETRMEMFREERSTESHT

Tab.3 Analysis of variance of seed traits of different Zenia insignis provenances

T HR A5 SRR 7 Al B ¥y FAE BEMY FE /%

KA Tl ¥ 1) 68.975 20 3.449 23.988 sk 95.8
TR 87.776 609 0. 144
R 156.752 629

i ol ] 36.921 20 1.846 13.304 . 92.5
i Py 84.631 609 0.139
Eb e 121.562 629

JERE bR [a] 10.376 20 0.519 14. 409 ok 93.1
PR M 21.944 609 0.036
R 32.323 629

[ER A H i a] 16.754 20 0.84 6.907 ok 85.6
Pl N 15.856 84 0.189
PEE e 32.622 104

K55 ol i ] 1.022 20 0.051 6.333 . 84.2
PR 4.872 609 0.008
FER e 5.894 629

KEL Tl 308 ) 35.476 20 1.774 11.469 ok 91.3
Pl 94. 495 609 0.155
JEb e 129.972 629

1) & 0.01 AF L2 FEF(ANOVA 75 Z4547) .
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M PIRAR S TR S TR e, Horp, P RS L 5
PN IR 5 585 K-, R BT I AR BE 3 i 34
T # L 1  F-,  BE 2  f OE EE . #
KRG AL TSR BE R 22 57, H
A —E A R S %, W I KL BT (=
F B TP AP R ) AR ER GBI R ) AR BRI Aok
Ko

®4 FEMTREMERSRMAHEETFHORBXIH
Tab.4 Partial correlation coefficients between geographic

factors of collection sites and Zenia insignis seed

traits

Fh PRIk 2 EZHES R
Kpr -0.491 -0.420 -0.616
i E -0.463 -0.309 -0.444
JERE -0.295 -0.770" -0.357
NyAEd -0.722 -0.452 -0.822"
KIEL -0.452 -0.221 -0.196
R & -0.221 -0.772* -0.311

1) % 74 0.05 KF £ 2 FHE(RMEIESHT) .

2.3 FEMFERSSEEFHREEXSH
B AT SR PRIR S S 9 R A A e
X BRI 6 A Bl PR 5 R Ah AL 3 AR T
(ARSIl AR AR H IR AR T W AH 56 20 A, 46
HROES) R, B RIE T KT RIEH A
R S AP IR 2 3 DU SRR R L6 R PRR S
KR B IE AR AR, e By L 5 A

KA AR RO R IR BN B K SR A H IR A
(U RERIN P S T e O

HHAT DL Y 78 AU IR 3, 0k Y 572 T B
R YRR KA o A 32 il B B g R b, A L
P AR B AN TEREBU N, Bl TR TE R H s 22
JIN T2 A LB R O LR 2 AR, LR o
o RUUL TR 7R/ i 52052 70 A1 L X
AR, AT 32730 3 T A /1N o A1 249 i /K
R, ol B8 TR it 2 B 22 S A BOR BR
x5 FEMTREMRSEMEASEETHORBXIH
Tab.5 Partial correlation coefficients between climate fac-

tors of collection sites and Zenia insignis seed traits

Pk AEHR KR FHHR
NES -0.873" 0.673 0.095
LI -0.779"° 0.720 -0.074
JE -0.172 0.137 -0.467
KA -0.901* 0.415 0.479
KIEL -0.840" 0.670 0. 400
EORL -0.787" 0.793" 0.032

1) * A74£0.05 KT ERBFAMK, =+ £ F7/£0.01 KF L
B AR £ (UM AT HT) .

2.4 EEMFEEREXESH
B FPIEFP TR Z 8] R A DG 3 BT 285 R (£ 6)
T AR SRR K TE L KR LG AR
AR I B B I A 56, A 5E RS Bk 0921
0.852.0.758 0. 889, Ji Bl T{E G A PO K JE 5 HA
B MERAH I OE R BB, PR PR, ol
T SRR L | ORI R A R A S, A
S BB AR 0. 744 F10. 865 ; Fh TR SR T
L o e S I S I A G, R B Rl R R, T T
s FpFK T8 EL AR 4 R et 22 R 3 T A O
KR FRF PR G, Fh TR

®6 EEMTREMEREEIH

Tab.6 The correlation analysis on Zenia insignis seed traits
Fi b K BiE i <Ll KL
i B 0.921"
58543 0.585 0.487
KIgH 0.852" 0.582 0.537
KIELL 0.758™ 0.744™ -0.085 0.608 "
1R 0.889 " 0.865 ™ 0.636" 0.693" 0.597

1) * A7~ 0.05 K-F EREAK, #x L 74 0.0l K-F L2 FAg% (Pearson 48 £ 547)

2.5 FEMEMFIERRBESN
MRYEFT 6 A TEAR, R AR B 22 7 J7 #
WEXS 21 AR IREAT R, R W 1o KK
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Fig.1 Dendrogram of Zenia insignis provenances based on seed traits
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