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Abstract: To understand the genetic diversity of inflorescence phenotypic characteristics of Canarium album
(Loureiro) Raeuschel, the inflorescence characters of 90 germplasms of C. album were observed in Fuzhou
Nursery of Chinese Olive Germplasm Resources of Agriculture Ministry. The results showed that the
inflorescence characteristics, such as type, peduncle density, position and flower sex had abundant diversity. The
variation coefficient of flower number was the largest, followed by the number of flower on peduncle, and that of
flower bud diameter was the smallest. In addition, the male inflorescences had more diversities than female
inflorescences. The flower bud diameter had significantly positive relation with petal length, and significantly
negative relation with inflorescence length, peduncle number, flower number and flower number on peduncle.
According to cluster analysis, the inflorescence type of C. album germplasms could be divided into 3 groups,
there were distinct differences in most of male and female flower groups. Therefore, it was suggested that there
were diversity and complexity in inflorescence phenotypic characteristics of C. album, and the important single
trait would affect the overall phenotype.
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Table 1 Informations of Canarium album germplasms
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1.1 A

AW 5T (1) B M [Canarium  album  (Loureiro)
Raeuschel] i 5 I OR A7 T4 2248 A B2 Bt S
TP 5 B R b A P RO P ot B 5 7 o, G rp A
57 v 7R 22 4 DY 2 fr WRVL 6 )P 3
(3R 1) BRI TR M T 22 XG5, 1
BSR 21.63°C, FTHRFKE 1 207.3 mm, 44F
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% Tl et K 9T il etk Heit
No. Germplasm Sex Origin No. Germplasm Sex Origin
1 U2 5 WMEAE i AR 22 15 BEEE MEAE A S i £
Siji Ganlan-2 Female Fu’an, Fujian Shangwan Tanxiang Female Minhou, Fujian
2 %3 HETE A AR 22 16 Rig METE A 5
Fu’an-3 Female Fu’an, Fujian Lingfeng Female Minhou, Fujian
3 T METE AR % 17 wE#25 METE A 5
Zidan Female Fu’an, Fujian Fulan-2 Female Minhou, Fujian
4 HiE HETE A 2 18 SRl WEFE A8 )77
Putao Female Fu’an, Fujian Shisheng-1 Female Minging, Fujian
5 BEKH WETE e 19 #MiLs HETE Ao [
Huangpi Changying Female Minhou, Fujian Tianlan-1 Female Minging, Fujian
6 HE35 HETE A 2 ) 5 20 ¥R167 MEAE A S ) 7
Huiyuan-3 Female Minhou, Fujian Yangshi-16 Female Minging, Fujian
T HEE2%5 HETE A 2 ) 5 21 KE32%5 MEAE A ) 3
Huiyuan-2 Female Minhou, Fujian Changying-32 Female Minging, Fujian
8  HEKETS HETE A 2 ) 5 2 1% MEAE A S ) 7
Huangpi Changying-7 Female Minhou, Fujian Chi-1 Female Minging, Fujian
9k HETE A 2 ) 5 23 KE MEAE A S ) 7
Tantou Female Minhou, Fujian Changying Female Minging, Fujian
10 W& WETE e 24 B4y A AT 22
Tanxiang Female Minhou, Fujian Nan’an Pudang-4 Female Nan’an, Fujian
11 #HE19% WETE e 25 EHERA HETE AT H
Huiyuan-19 Female Minhou, Fujian Xiaxiben Female Putian, Fujian
12 meEkR WETE e 26 HHEL3 Y A AT
Minhou Zilaiyuan Female Minhou, Fujian Putian Zhuangbian-3 Female Putian, Fujian
13 EEFHEER HETE S ) £ 27 W10 5 HETE MR HTH
Shangwan Qingpitianguo Female Minhou, Fujian Putian-10 Female Putian, Fujian
14 BEESEM HEAE 5 ) 5 28 HHIT HEAE A8 3 7 H
Shangwan Gongxinlan Female Minhou, Fujian Putian-9 Female Putian, Fujian
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W5 it 1ett e W5 Tt 5t Ttk He
No. Germplasm Sex Origin No. Germplasm Sex Origin
29 REK MELE AR 7 H 60 AHi1T MEAE JPEAL

Nuomi Female Putian, Fujian Niulan-1 Female Pubei, Guangxi
30 HHe6T MELE AR 2 7 H 61 EH3 T MEAE I
Putian-6 Female Putian, Fujian Zhulan-3 Female Pubei, Guangxi
31 aF MELE AR 7 H 62 AFHi2T MEAE JPEAL
Gongben Female Putian, Fujian Niulan-2 Female Pubei, Guangxi
32 HHEWSS MELE AR 2 7 H 63  SILHER MEAE 9 )1
Putian Zhuangbian-5 Female Putian, Fujian Hejiang Tiangingguo Female Hejiang, Sichuan
33 HHEW4S MELE AR 2 7 H 64 ST FEE HEAE 9 )1EL
Putian Zhuangbian-4 Female Putian, Fujian Hejiang Dingguxiang Female Hejiang, Sichuan
34 WHHEL1S WEAE A # 65 iz 4T MEAE WL %
Putian Zhuangbian-13 Female Putian, Fujian Rui’an-4 Female Rui’an, Zhejiang
35 EAT =AM WEAE iz} Ha N 66 %35 MEAE WHL G %
Shanghang Sanlenglan Female Shanghang, Fujian Rui’an-3 Female Rui’an, Zhejiang
36 i3z T WEAE Liay= St 67  HizlT MEAE Wi LHG %
Zhangpu-3 Female Zhangpu, Fujian Rui’an-1 Female Rui’an, Zhejiang
37 W18 T WEAE Liay= ST 68 iz 25 MEAE Wi LHG %
Zhangpu-18 Female Zhangpu, Fujian Rui’an-2 Female Rui’an, Zhejiang
38 1T WEAE Liny= ST 69 KiT45 AR AR AR 22
Zhangpu-11 Female Zhangpu, Fujian Changting-4 Male Fu’an, Fujian
39 7S WEAE A 70 REE16T AR AR AR 22
Zhangpu-7 Female Zhangpu, Fujian Fu’an-16 Male Fu’an, Fujian
40 3T WEAE Liny= ST [ = HEAE AR AR 22
Zhangpu-3 Female Zhangpu, Fujian Siji Ganlan-2 Male Fu’an, Fujian
41 HEHELS MELE TR 1 % 2 W14 AR TR AR
Zhaoan Xinying-1 Female Zhao’an, Fujian Fu’an-14 Male Fu’an, Fujian
42 W RIRT M WEAE IR % 3 HEKELS AL A 2 ] £
Chao’an Yixi Qingpilan Female Chao’an, Guangdong Qingpi Changying-1 Male Minhou, Fujian
43 BEAFEM HETE JTREA 4 HEER g A ] £
Dianbai Qingpilan Female Dianbai, Guangdong Huangpi Yangshi Male Minhou, Fujian
44 BH TSR HETE JTAREH 75 NER AL A ] £
Dianbai Ertoujianlan Female Dianbai, Guangdong Xiaoyangshi Male Minhou, Fujian
45 2R19 WEAE TR M % R AL A ] £
Laohe-1 Female Gaozhou, Guangdong Yangshi Male Minhou, Fujian
46 ORIl 5 WEAE TR M " R 2 AR A ] £
Sihe-1 Female Gaozhou, Guangdong Minhou Zhenjin-2 Male Minhou, Fujian
47 KAM WEAE R4 8 HEERALY AL A 2 ] £
Dabailan Female Jiexi, Guangdong Minhou Zhenjin-1 Male Minhou, Fujian
48 e HETE RET 9 b2 g AR [ i
Xiaohongxin Female Punin, Guangdong g Chi-2 Male Minging, Fujian
49 FRilrkchE HETE IRET 80  EivEMm 2% AL AR R i
Dongshan Changsui Female Puning, Guangdong Nanjing Nangao-2 Male Nanjing, Fujian
50  BER HETE IRET 81  WH[E#111%5 Putian  HEfE a2
Lengjian Female Puning, Guangdong Zhuangbain-11 Male Putian, Fujian
51 %=%[H HETE IRET 82 JKEHFH 2T g R 7K E
Dongzhiyuan Female Puning, Guangdong Yongding Wutian-2 Male Yongding, Fujian
52 &k HETE IRET 83  JkErdk2% g Ha 7K E
Zachi Female Puning, Guangdong Yongding Shangbei-2 ~ Male Yongding, Fujian
53 KA HETE IRET 84 REMMKLE g HERE
Changsui Chizhong Female Puning, Guangdong Yunxiao Zhelin-1 Male Yunxiao, Fujian
54 FEPUE WETE RET 85  =ih1%E g TZRAM
Puning Sijilan Female Puning, Guangdong Lanshan-1 Male Huazhou, Guangdong
55 LA WETE IR 86 19 I RET
Duansui Chizhong Female Puning, Guangdong PunNing-1 Male Puning, Guangdong
56 FAEM WETE RET 87 FMEE 1S g RET
Cheshuanlan Female Puning, Guangdong Chizhong Yunluo-1 Male Puning, Guangdong
57 JE& HETE IRET 88  HEM 1% g IREE
Laxiang Female Puning, Guangdong Wangbo-1 Male Xinyi, Guangdong
58 KA WELE JRET 89 CPR1E i ia WL TBH
Dachicun Tianzhong Female Puning, Guangdong Pingyang-1 Male Pingyang, Zhejiang
59 =M WELE I RIIBS 90 P25 i WHLFRH
Sanlenglan Female Shantou, Guangdong Pingyang-2 Male Pingyang, Zhejiang
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Table 2 Evaluation of inflorescence characters

HAR PR 7 N ECETEIR, 3t 14 MRt
PO A>T BRTEHIRE D AR A 3 bk, AEPRIE
SRR e A1 FBLAS TR AR A6 8 IR 1Y) 10 MEFF, 1B
SCHHAR A ARAE BEAE I e h A S 52 .
BRI EAEPKEMBEEE, FE 8 0.1 cm, Flif
bR R 26T EAAMAEIEC R, K5 0.1 mm.
FE 7 1) 438 R IR 4 bn v EL (3 2), HE R MEAR
PP 44

PR Character

J{f Evaluation

A Type

FEHHEALE Inflorescence position
YA E Density of peduncle
E4hFit Color of flower axis
e it Color of flower bud
1EFits Color of flower petal
1etk Flower sex

e e e

. BHELERF Panicle; 2: EUIR{EF Raceme

C A Axillary; 20 i E2E Axillary on raw

: BB Sparse; 2: "% Moderate; 3: Z% Close

. 4%t Green; 2: 415 Red

. 4%t Green; 2: 415 Red

A AW vory: 2: BYZLL Pink

o HEAE (24 ETE) Male flower (mixed with bisexual flower); 2: #Ef¥ Female flower
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¥ H Excel 2003 Al DPS 6.55 - 47 %048 19 46
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Table 3 Character of Canarium album inflorescences

HEUREMEENE, BERDY, 4h
37.78%. 36.66%#I1 25.56%; {¥.7& Fi (o LA Gk (0 =,
a4, ARl 15 KRAM. ER
FZER 16 55 eI A LA BRI £ 2 F,
UL EERE, MAOaflq 24, oaledE KK
B 1 S5M¥ER; LFFMmEablagthE, a6
A 50, Wi IRHEE. B 135, Kbk
FHAE

MM IAEEE 3 Fh: AL, EEAERIMELE. 90
DRRRP R 2 MhaetE, —ZONMEER R, g
%, 1 68.89%, tEHIk R ITFMESE, A HETEFIPIPELE
—RNHEAERIRT, 15 31.11%, MMKEZEOTHEAE, H
I AR (A 1)

R A% Frequency /%
Character 1 2 3
27 Type of inflorescence 46.67 53.33
EHHEALE Inflorescence position 87.78 12.22
T HIE® S Density of peduncles 25.56 37.78 36.66
1EEBIT Color of flower buds 95.56 4.44
16 it Color of flower petals 97.78 2.22
E4hFite Color of main axis 94.44 5.56
161 Flower sex 31.11 68.89

1~3 W%k 2, &6 [FH.
1-3 see Table 2. The same is Table 6.
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Fig.1 Flower phenotypic characters of Canarium album. A: Female flower; B: Bisexual flower; C: Male flower; D: Pink petal; E: Ivory white petal; F: Red

inflorescence axis; G: Green inflorescence axis; H: Axillary on raw; I: Axillary; J: Panicle; K: Raceme.
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Table 4 Quantitative character of male inflorescence of Canarium album

3.0 (5 7111%), fefr>Chi#ERk %y 10.0~20.0 (&
68.89%). {67 K EEMITEFE S T AL RN, 167
KFFN3.1~22.5 cm, H:r13.0~6.0 cm ()5 33.33%, 1
K2 MR 1 5(22.5 om); 6 % N 1.5~6.3 cm,
HorAr 1.5~3.0 cm 1715 78.89%, ¢ 5t I /NF2R(6.3 cm).
T FE AR AR T IR, Tl K E 2
93.0~5.0 mm (& 82.22%), HKAZKE (6.8 mm);
T HARN 1.9~3.0 mm K 5 25.56%, 3.0~4.0 mm 1)
i 61.11%, R J9iEH 7 5(4.9 mm).

PR R/MA BRE FHIME 2% bRt A5 R
Character Min. Max. Mean Range Standard deviation  Coefficient of variation /%
K:FF Length (cm) 6.5 225 118 16.0 3.9 331
FEFF Width (cm) 15 6.3 32 48 13 406
2% Number of peduncle 11.0 26.8 145 15.8 39 26.9
2% Number of flower 23.1 156.2 68.0 133.1 31.0 456
SCHIAEZ< % Number of flower on peduncle 2.1 7.4 45 5.3 15 333
1 E1% Diameter of flower bud (mm) 1.9 3.9 2.8 2.0 05 17.9
eI Length of petal (mm) 1.8 46 33 2.8 0.8 24.2
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Table 5 Quantitative character of female inflorescence of Canarium album

PEIR RAME RKAH FiE ez brEZE A5 ZH
Character Min. Max. Mean Range Standard deviation  Coefficient of variation /%
K& Length of inflorescence (cm) 3.1 16.2 7.0 13.1 29 414
$ER% Width of inflorescence (cm) 15 45 24 3.0 0.6 25.0
L% Number of peduncle 5.1 19.0 10.8 139 29 26.9
124 Number of flower 6.5 96.8 19.3 90.3 16.4 85.0
Szt % Number of flower on peduncle 1.0 5.6 1.7 4.6 0.9 52.9
167 Ef% Diameter of flower bud (mm) 2.2 4.9 35 2.7 0.6 17.1
MK FE Length of petal (mm) 2.3 6.8 3.9 45 0.7 17.9
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Table 6 Comparison of female and male inflorescence characters of Canarium album

. WESE Female HETE Male
ChE’zi}gter M HiZ Frequency Ko i Frequency
Number 1% Number 1%
#EALE Inflorescence position 1 59 95.16 19 67.86
2 3 4.84 9 32.14
2 Type of inflorescence 1 14 22.58 28 100
2 48 77.42 0 0
YHEFERE Density of peduncle 1 7 11.29 16 57.14
2 24 38.71 10 35.71
3 31 50.00 2 7.14
E#EEitt Color of flower bud 1 61 98.39 25 89.29
2 1 164 3 10.71
FEHFif Color of main axis 1 61 98.39 26 89.29
2 1 164 2 10.71
1eHFi e Color of petal 1 62 100 26 89.29
2 0 0 2 10.71
T WOMIMETERVERE AL R R IR LR
Table 7 Comparison of female and male inflorescence of Canarium album
4R Character WEFE Female HETE Male
KJ& Length (cm) 6.8+2.8 11.243.9
% Width (cm) 24207 3.0+1.3
% Number of peduncle 10.6+2.8 143435
144 Number of flower 16.2+8.8 66.7422.5
SCHhTEZ%E Number of flower on peduncle 15407 4315
16 Ef% Diameter of flower bud (mm) 36405 27405
1EMK R Length of petal (mm) 4007 33406
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Table 8 Correlation among inflorescence characters of Canarium album

- o e i
A . Sl gesem COWMEREL HEREARE
E2N K g Number of Diameter
. Number of Number of Length of
Character Length Width flower on of flower
peduncle flower petal
peduncle bud
KJZ Length 1.000
R Width 0.692  1.000
SZHi% Number of peduncle 0.650™ 0.537™ 1.000
1254 Number of flower 0.726™ 0.626™ 0.700™ 1.000
SCHMAEZE %0 Number of flower on peduncle 0.715™ 0577 0.602" 0.961" 1.000
16# H1% Diameter of flower bud -0.330™  -0.096 0.379™ -0.507" —0.541" 1.000
I E Length of petal -0.288™  -0.093 -0.119 -0.324™ -0.359" 0.428™ 1.000

** P<0.01
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Fig. 2 Cluster analysis of Canarium album germplasm resources based on inflorescence phenotypic characteristics
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