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Abstract: Taking Rhododendron dauricum Linn. from six wild populations ( Songhua Lake Nature
Reserve, Kougian Town of Yongji County and Lafa Town of Jiaohe City of Jilin City, Erdaobaihe Town of
Antu County of Yanbian Korean Autonomous Prefecture, and Naozhi Town of Linjiang City and
Shisidaogou Town of Changbai Korean Autonomous County of Baishan City) in eastern Jilin Province as
research objects, variance analysis, variation analysis, correlation analysis, principal component
analysis, and comprehensive evaluation were conducted for their phenotypic traits of seed and fruit. The
results show that there are significant or extremely significant differences in fruit length, fruit diameter,
coefficient of fruit form, single fruit mass, seed length, coefficient of seed form, and water content in
seed of R. dauricum among different populations. The average of variation coefficient of phenotypic traits
of seed and fruit of R. dauricum among populations (12.47%) is greater than that of the average of
variation coefficient of phenotypic traits of seed and fruit within population (11.44%). The correlation
analysis result shows that there are extremely significant positive correlations among single fruit mass,
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fruit length, and fruit diameter of R. dauricum, and exiremely significant positive correlations of 1 000-

grain mass of seed with single fruit mass and water content in seed; there are no significant correlations of

phenotypic traits of seed and fruit with geographic-climatic factors in general except for significant or

extremely significant correlations between fruit length and altitude, between seed diameter and latitude,

and between 1 000-grain mass of seed and annual mean precipitation. The principal component analysis

result shows that the cumulative contribution rate of the first three principal components reaches

92.884% , and fruit diameter, single fruit mass, 1 000-grain mass of seed, coefficient of seed form, seed
diameter, and fruit length are the dominant factors of phenotypic traits of seed and fruit of R. dauricum.
The comprehensive evaluation result shows that phenotypic traits of seed and fruit of R. dauricum from
population in Kougian Town of Yongji County of Jilin City are the best.

Key words: Rhododendron dauricum Linn.; phenotypic traits of seed and fruit; correlation analysis;

principal component analysis; comprehensive evaluation
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Table 1 Natural status of six wild populations of Rhododendron dauricum Linn. in eastern Jilin Province

JERED 2l LI MEH/m  HE/(°) IR/ C AEHIREK B/ mm T/ d
Population" Longitude Latitude Altitude Slope Annual mean temperature  Annual mean precipitation  Frostless period
Pl E126°43'05" N43°43'49" 810 24 5.3 710.7 125
P2 E126°15'58" N43°37'11" 540 21 5.1 699.0 125
P3 E127°24'08" N43°49'23" 770 25 3.6 782.2 121
P4 E£128°18'07" N42°20"20" 680 9 1.7 783.0 95
P5 E127°01'42" N41°55'33" 420 17 4.0 747.9 117
P6 E128°12'28" N41°28'07" 650 18 1.0 1172.0 113

DP1, FHARTTHAAEW] H R D7 1X Songhua Lake Nature Reserve of Jilin City; P2; ARk 7 B O A4 Kougian Town of Yongji County of Jilin City;
P3. H KT I T H17% 45 Lafa Town of Jiaohe City of Jilin City; P4. FE1 s % 3 i M 4 B B 38 {41 Erdaobaihe Town of Antu County of
Yanbian Korean Autonomous Prefecture; P5: [T GV TT A4 Naozhi Town of Linjiang City of Baishan City; P6: [l (&% H iR E 1
PU3E Y445 Shisidaogou Town of Changbai Korean Autonomous County of Baishan City.
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Table 2 Result of comparison on phenotypic traits of seed and fruit of Rhododendron dauricum Linn. from different wild populations in eastern

Jilin Province (X=SD)"

JERE YK/ mm SRS HAR/mm R REL R/ g FFHK/mm
Population Fruit length Fruit diameter Coefficient of fruit form Single fruit mass Seed length
P1 12.16+0.87dB(7.07% ) 3.55+0.19bcAB(5.35%)  3.42+0.16¢B(4.68% ) 1.04£0.01¢BC(0.96% ) 1.10+0.16¢BC(14.55% )
p2 13.76+1.12aA(8.14% ) 3.75+0.48abcA(12.80%) 3.71+0.45bedAB(12.13%) 1.06+0.01aA(0.94%) 1.24+0.13aAB(10.48%)
P3 12.34£1.00cdB(8.10%)  3.29+0.50dB(15.20% ) 3.82+0.57abcdAB(14.92%) 1.03+£0.01dD(0.94%) 1.26+0.13aA(10.32%)
P4 13.00+0.96bcAB(7.38% ) 3.81+0.36aA(9.45%) 3.44+0.39bcB(11.34%) 1.05+0.01bAB(0.95%) 1.06+0.13c¢C(12.26% )
P5 13.97+1.69aA(12.10%)  3.49+0.38bcdAB(10.89% ) 4.03+0.52aA(12.90% ) 1.04£0.01¢BC(0.96% ) 1.13+0.14bcABC(12.39% )
P6 13.24+1.39abAB(10.50% ) 3.46+0.36bcdAB(10.40% ) 3.86+0.48abcdAB(12.44% ) 1.04+0.01¢BC(0.96% ) 1.20+0.13abABC(10.83% )
CVy/ % 10.37 11.90 13.25 1.15 12.93
F 7.389 3% 4.799 5.738 % 23.208 7.136%%
T 0.865 0.792 0.826 0.957 0.860
JETE FF EAE/mm LB FhF&KE % ¥ TR /g cvV./%
Population Seed diameter Coefficient of seed form Water content in seed 1 000-grain mass of seed !
P1 0.49+0.09aA (18.37% ) 2.29+0.44bA(19.21%)  42.20+0.57dD(1.35%) 0.08+0.01abA (12.50% ) 9.34
P2 0.50+0.09aA (18.00% ) 2.52+0.54abA(21.43%) 47.95+0.50aA(1.04% ) 0.11+0.01aA(9.09%) 10.45
P3 0.49+0.07aA (14.29% ) 2.63+0.53aA(20.15%)  43.30+0.57¢dCD(1.32%)  0.09+0.02abA (22.22%) 11.94
p4 0.48+0.06abA (12.50% ) 2.26+0.42bA(18.58%)  44.05+0.21¢C(0.48%) 0.09+0.01abA(11.11%) 9.34
Ps 0.46+0.09abA (19.57% ) 2.53+0.60abA (23.72%) 45.45+0.35bB(0.77%) 0.09+0.03abA (33.33% ) 14.07
P6 0.44+0.09bA (20.45% ) 2.81+0.60aA(21.35%)  40.60+0.42¢E(1.03%) 0.06+0.02bA (33.33%) 13.48
CV,/ % 16.67 21.12 5.62 19.19
F 1.671 3.335%x 5.237 % 1.881
T 0.402 0.701 0.809 0.468
DPL, FAMRTTARAEB A SR8 IX Songhua Lake Nature Reserve of Jilin City; P2; 7 #Ti A  B D Hi%H Kougian Town of Yongji County of Jilin City;

P3. H AT T H17% 48 Lafa Town of Jiaohe City of Jilin City; P4. ZEUIsAfE % B i M 242 K B 38 (4 Erdaobaihe Town of Antu County of
Yanbian Korean Autonomous Prefecture; P5: [ LLTTIE VLTI A4 Naozhi Town of Linjiang City of Baishan City; P6: TR E R % A E 1
PUE Y555 Shisidaogou Town of Changbai Korean Autonomous County of Baishan City. [a] %) Fh AN [5] B R B NG bR B RTE 0.01 F1 0.05 7K-F
|- 2% 5% 1.2 Different uppercases and lowercases in the same column indicate the significant differences at the level of 0.01 and 0.05, respectively. FE5
NE 38R S 5 28U The percentages in brackets are coefficients of variation. CV, ; JERE NS5 REUAYIIMH Average of coefficient of variation within
population; CV, . JEREEASSFE R EL Coefficient of variation among populations; F: F {H F value; T: JE#FH & J1 Population repeatability. * ; P<
0.05; =*=*. P<0.01.
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Table 3 Correlation coefficient among phenotypic traits of seed and fruit of Rhododendron dauricum Linn. in eastern Jilin Province!

EALLRIN RARIHARIAAYAESE R EL  Correlation coefficient among phenotypic traits
Phenotypic trait FL FD CFF SFM SL sD CSF wes GMS
FL 1.000
FD 0.373#x 1.000
CFF 0.443 5 —=0.656 1.000
SFM 0.307 5 0.265 %3 -0.003 1.000
SL -0.004 0.145 -0.111 0.120 1.000
SD 0.039 0.085 -0.056 -0.079 -0.010 1.000
CSF -0.047 -0.025 0.081 0.144 0.593 %3 —0.778 1.000
WCSs 0.596 3 0.487 % 0.124 0.680 3 0.140 0.053 -0.236 1.000
GMS 0.149 0.182 -0.031 0.412#x 0.072 0.200* -0.160 0.942: 1.000

DFL; 352K Fruit length; FD; $:52 B 4% Fruit diameter; CFF; S 28X Coefficient of fruit form; SFM ; 25 i Single fruit mass; SL; 7K Seed
length; SD: Ff 7 E 1% Seed diameter; CSF: FFJE R %L Coefficient of seed form; WCS: FhF {5 7K Water content in seed; GMS: Ff - T-Hi i &

1 000-grain mass of seed. * ; P<0.05; #**. P<0.01.
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Table 4 Correlation coefficient of phenotypic traits of seed and fruit of Rhododendron dauricum Linn. with geographic-climatic factors in eastern

Jilin Province!

5 # S R FRIMIE RS Correlation coefficient with geographic-climatic factors

Longitude Latitude Altitude Slope {emperature precipitation period
HS2K Fruit length -0.141 -0.532 ~0.973 #x -0.413 -0.075 0.063 -0.091
SRS EHAE Fruit diameter -0.050 -0.051 -0.223 -0.630 0.012 -0.298 -0.435
RIE R B Coefficient of fruit form -0.042 -0.409 -0.651 0.158 -0.115 0.312 0.254
BT Single fruit mass -0.198 -0.233 -0.652 -0.508 0.019 -0.119 -0.202
FfFK Seed length -0.263 0.312 -0.022 0.636 0.126 0.189 0.569
FhF HAZ Seed diameter -0.648 0.942 53 0.297 0.440 0.713 -0.772 0.419
FhIE 22X Coefficient of seed form 0.170 -0.356 -0.240 0.293 -0.352 0.708 0.262
7&K Water content in seed -0.625 0.309 -0.611 -0.071 0.529 -0.683 0.182
Ff TR ST it 1 000-grain mass of seed -0.627 0.562 -0.328 0.042 0.604 -0.824x 0.195

D%, P<0.05; #x. P<0.01.
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Table 5  Result of principal component analysis on phenotypic traits of seed and fruit of Rhododendron dauricum Linn. in eastern
Jilin Province!

Esr FrfEa & Eigenvector
Principal E CR/% CCR/%
component FL FD CFF SFM SL SD CSF WCS GMS
1 0.202 0.861 -0.557 0.810 -0.333 0.696 -0.749  0.737 0.784 4.065 45.162 45.162
2 0.799  -0.060 0.775 0.296 0.640 -0.097 0.583 0.630 0.428 2.670 29.665 74.827
3 -0.553 -0.442 -0.069 -0.327 0.573 0.710 0.006  0.146 0.400 1.625 18.057 92.884

D FL, J52K Fruit length; FD: F:52 542 Fruit diameter; CFF: 9% 22 %1 Coefficient of fruit form; SFM : L3R ffi it Single fruit mass; SL: i 7K Seed
length; SD. T H 4% Seed diameter; CSF. FIE 240 Coefficient of seed form; WCS: 1 & 7K Water content in seed; GMS: ¥ Tk it &

1 000-grain mass of seed. E; AR E Eigenvalue; CR: TTHR# Contribution rate; CCR; 235tk Cumulative contribution rate.
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Table 6 Result of comprehensive evaluation on phenotypic traits of seed and fruit of Rhododendron dauricum Linn. from different wild
populations in eastern Jilin Province

FERED FRAE 5432 Score of eigenvectorz) ZRAFEAY HeF
Population FL FD CFF SFM SL SD CSF WCS GMS Comprehensive score Ranking
P1 -0.139 -0.005 -0.007 -0.061 -0.107 0.141 0.064 -0.201 -0.126 -0.441 5
P2 0.103 0.118 0.000 0.305 0.115 0.248 -0.004 0.470 0.443 1.798 1
P3 -0.112 -0.165 -0.003 -0.244 0.145  0.141 -0.036 -0.073 0.063 -0.284 4
P4 -0.012 0.155 -0.007 0.137 -0.161 0.035 0.072 0.015 0.063 0.297 2
P5 0.135 -0.042 0.008 0.122  -0.054 -0.177 -0.007 0.178 0.063 0.226 3
P6 0.025 -0.061 0.004 -0.061 0.054 -0.389 -0.089 -0.389  -0.506 -1.412 6

DP1. FARTTAAAE ] SR P4 X Songhua Lake Nature Reserve of Jilin City; P2 7 ARTi7K % B R4 Kougian Town of Yongji County of Jilin City;
P3. AT IS T H13%:48 Lafa Town of Jiaohe City of Jilin City; P4, ZE1 &A% [ ¥4 %2 BB 38 ({44 Erdaobaihe Town of Antu County of
Yanbian Korean Autonomous Prefecture; P5; L AT I VI Wl A% %8 Naozhi Town of Linjiang City of Baishan City; P6: LT R e % [ iE BT
PUE 74481 Shisidaogou Town of Changbai Korean Autonomous County of Baishan City.

2 FL. H52K Fruit length; FD. S22 Fruit diameter; CFF; I8 R 31 Coefficient of fruit form; SFM . B i Single fruit mass; SL: Fl 1 Seed
length; SD. T T H4% Seed diameter; CSF. P 250 Coefficient of seed form; WCS: 1 & 7K Water content in seed; GMS: Ffi ¥ T ki it &
1 000-grain mass of seed.
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FERDAF A 035 AR 25 2 5, U I e S 3 R AR
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TR M IR GRS SN R R AR R RSt ARG R AR AL T B R, A, SRR B R
AP AR S ARRIESEH  EMRIR B  LAL RS R ISR B R B P KRR S K Y S R EE A2 ) 4
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1.15% ~21.12% , F-31H R 12.47% , KT JE#E N 2L 5
ZROII T (11.44% ) , 0 B 2422 b B Fh 52 32
RUMERAF AR 28 AR S, HAS S B ZOR IR T I B 1]
Lhgt F P SRS R R B B B R X 23 A4S F 4R
BT DL AL Y AT 8 1% Z FEVERR 5T, I 2d 70%
(788 SR VR T EVE 1], i AT R SSR 4 FhRic
WL LA RS AR AL S 7 I s G 8 S A7
TETHHRN (15 78.44%) , HED 35 B 134 22 5 14 it K]
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R B TR R ROR ; BRI K Sk R B AR
5545 B DA BRI TR0 T it 55 4R X R K e 5 3 sl
B EAHOCHN P e B R 5 3 A R 7 A
T 5 AR S | 26 U MMl [X 2422 A B SRS RNRR 752
T4l - S DR T s e A DN v TR R
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BDMIM A BT, 5 AR SRR ) 24 AL B A A
Wi, BRI L, o] 2 R ek B I T3kl |
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