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Comparison of floral traits of three Rhododendron
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Abstract; Habitats influent the divergence of floral traits. To test whether habitats change could affect the floral traits
and resources allocation of Rhododendron plants and investigate the distribution of Rhododendron plants in different
colors. R. delavayi, R. agastum and R. irroratum in high, medium and low intensity human interference habitats were

taken as materials. Five-point sampling method was used to count the number of Rhododendron plants in different
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habitats, floral traits were measured by a vernier caliper, the number of pollen grains were counted by a light
microscope, the spectral reflectance of colors was measured by an ocean spectrometer, and the Gephi software was used
to draw network diagrams of the number of plants. The results were as follows: (1) The plant number of R. agastum was
significantly higher than that of R. delavayi and R. irroratum. (2) The trait indexes of vegetative and reproductive organs
of R. delavayi in low intensity interference habitat were higher than those in high and medium intensity interference
habitats; Different intensity interference habitats had no significant influence on floral traits of R. agastum; The trait
indexes of vegetative and reproductive organs of R. irroratum in medium and low intensity interference habitats were
significantly higher than those in high intensity interference habitats. (3) The colors of R. delavayi and R. agastum
showed higher reflection values at 400—500 nm wavelengths, while colors of R. irroratum showed higher reflection values
at 400700 nm wavelengths. (4) R. agastum was distributed closely with the other two species of Rhododendron in high
and medium intensity interference habitats, while R. delavayi and R. agastum were more closely distributed in low

intensity interference habitat. This study provides a crucial theoretical basis for the population management and

42 %

biodiversity conservation of Rhododendron species.

Key words: Rhododendron, habitats, floral traits, flower colors, diagram of community network structure
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A, DhEREES; B R AKLRS; C. BETRALAS,
A. Rhododendron delavayi; B. R. agastum; C. R. irroratum.

1A BRSO X =R A AL Y AR T

Fig. 1 Single inflorescence of three Rhododendron species in Baili Rhododendron Nature Reserve

a. K b FHER; e M5, d. LREE; e WWTE; £ R, g MEK,; h B, © SRR, j. 25K, k H%
Fi5 LRI mo AEZ5K n. AEZYTE; o HEZ)EE,

a. Floral length; b. Opening diameter; c. Floral width; d. Tube depth; e. Petal width; f. Petal length; g. Pistil length; h. The longest stamen;
i. The shortest stamen; j. Stigma length; k. Stigma width; 1. Stigma thickness; m. Anther length; n. Anther width; o. Anther thickness.

Bl 2 =k B AL A AL AR AR 45 A

Fig. 2 Measured indexes of floral traits of three Rhododendron species
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0.623, P=0.430, df=1) ; /s THATEH AL P=0.031, df=1)(%K4),
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A, SRS B. EAKLRS; C. BRERALAS,
A. Rhododendron delavayi; B. R. agastum; C. R. irroratum.
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Fig. 3 Pollen grains number of three Rhododendron species in different habits
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Fig. 4 Flower reflectance diagrams of three

Rhododendron species in communities of Baili

Rhododendron Nature Reserve
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Table 1  Plants number and percentages of three Rhododendron species in different habitats
LM R ARG e PR AL S B
_— / Hef / Hef /e fl
A i3 . £35S i R. devalayi R.agastum R.irroratum
; Altitude . .
Habitat Plot (m) Longitude Latitude number number number
m /percentage /percentage /percentage
(%) (%) (%)
TR T AR B 1 1 634 105°86'11" E 27.23'05" N 76/29.23 129/49.62 55/21.15
HIIH

2 1676 105°86'29" E 27°23'81" N 28/20.44 90/65.69 19/13.87

3 1 683 105°86'33" E 27°23'32" N 45/24.86 108/59.67 28/15.47
4 1 691 105°86'31" E 27°23'60" N 43/13.56 156/49.21 118/37.22

5 1 665 105°85'35" E 27°23"74" N 72/37.50 77/40.10 43/22.40

Fh BE TR 1 1623 105°86'19" E 27°22'81" N 28/19.86 64/45.39 49/34.75

M 2 1 629 105°86'18" E 27°22'80" N 53/37.59 75/53.19 13/9.22
3 1 627 105°86'22" E 27°22'76" N 20/6.76 137/46.28 139/46.96

4 1 629 105°86'18" E 27°22'73" N 11/5.34 160/77.67 35/16.99

5 1 661 105°86'54" E 27°22'61" N 73/37.24 85/43.37 38/19.39

R BE T AR 55 1 1747 105°90'06" E 27°22'23" N 29/19.21 93/61.59 29/19.21

LITH

2 1 754 105°90'04" E 27°22'19" N 36/33.96 45/42.45 25/23.58

3 1 764 105°90'05" E 27°22'29" N 27/15.79 64/37.43 80/46.78

4 1 720 105°90'00" E 27°21'81" N 165/80.89 38/18.63 1/0.49

5 1707 105°89'98" E 27°21'72" N 44/36.97 44/36.97 31/26.05

T B MO 2R B LR R

Note: The largest values and percentages are in bold.

S TEAR T8 B 1) A B b R Bt e T A Y
E’J?Eiﬁ AR A2 AN ) T i B AR 55 Y 52 e AN K 7R
e PR BT AR S b R KR RS (R An ) 5S4
i RE (TRZL ) FIEE BRAE Y (3 F1 () #5001 %
FEAR R B T 40 A 5 vp B Z26L B A2k AL RS o3 A1 B
£

B2 R R B R N AL TR AE A . A )
AR BEXS F T R 22 B WA A AR B R (R SER
N CERSRFD TR LA B B A S R A ) S R B R (R
AR %, 2018), I FAFBHKXEHEY
Lysimachia arvensis /7] 1) J& BEAE IR (A 04k, K
PR JE R S 2L 0 48, WE €48 1Y 0 A 0 R Bl A 26
8 Tt s T T R B A i T A O R ) ) 5 4 T 1
I ( Arista et al, 2013) , FEFPHRRAFE S T 4 4 % 5
— R BEAL Ky B W IE N ( Faegri et al., 1966; Charles
et al., 2004; B 4,2007) . 1A% 4E )& H Y 7E AR
[7i] A= 455 A 43 A8 AR RRAE 2 0 i Y 25 57 1T e S AN [
A S5 T AR 2 ) B AR DS (R 25 R O . TE R
TR EE A BT rh | YL G B AL T B AR SR I | B A%
H53 U5 ) A3 B g 14 R 30 o 2 3 % 2 L IE 2

T & W =T S AR S LB R B & (2
FH W) T IR Y R T PR — o
B U 1] T 52, 3 2% 52 R AR 490 A6 3 4% 1F 19 4
b, ABFRERM, A BB AE I | AR T SR R Y 3
K AR B 3G I AE AL MR 1 AR fh 2 5 AR
My PREEAH B 38 N Y, 5F B 5 58 Bl &R 40 5 A8t — 3K
(R0, 2017) . B2 W o 80 T DL K AL
TN, EREWR S Bk U A6, S 2R B AE R T AR
B EAG T W B i 2, R AR A T
Yook A b i 22, @R BR AL BS A6 b KT P B A B
iR, JF O EAR TG 8 TR BEAE R A5 4 3 vk A4
PRI A R A B AE S AR AE S 8, RE R AL R
PR B/INI TT 0 B 22 (R BB /NI 17 0] 2 U
7], Sz 2 IR 8K, I A6 BT B TR 3 UL AT A3 BH 4% 0 & W)
KRB, D2k S A rhom B T4 AR B b AR
VRBE 3 KT o B P AR 5, ok R B & 5
FHARE TR O EEMAEFEES L ZE KT
o ISR T A BT, B8 BRAL B AE o B T AR B
HOF AR AR B R K T R KR T
AR AR S B Y R R o R S
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Table 2 Floral traits of Rhododendron delavayi in different habitats (x+s-)
15 IR [ i i S
Flo':al Tmit T A5 T 5 T 5% Wald X df P
HIIH MIIH LIIH
Hu e 153.30+10.56b 136.02+7.26b 208.97+22.02a 15.172 2 0.001
Ground diameter (cm)
TSN 108.63+2.07ab 104.50+1.69b 111.68+2.16a 5.225 2 0.073
Leaf length( mm)
i 58 30.77+0.64a 28.09+0.62b 29.62+0.76ab 9.833 2 0.007
Leaf width( mm)
LV A NI S gy 18.03+0.52a 18.78+0.35a 16.42+0.57b 8.588 2 0.014
Flower number in florescence
1wk 38.1320.74c 41.28+0.78b 46.62+1.19a 36.471 2 <0.001
Flower length ( mm)
15 33.14+0.65¢ 35.65+0.70b 39.95+1.09a 29.516 2 <0.001
Flower width ( mm)
FOERZ 21.39+0.37a 21.79+0.44a 20.79+0.80a 1.666 2 0.435
Opening diameter ( mm)
EFRE 40.06+0.42b 42.04%0.67a 41.38+0.80ab 6.589 2 0.067
Tube depth (mm)
K 44.96+0.49b 46.32+0.60ab 55.21+8.17a 6.759 2 0.034
Petal length (mm)
iz 19.51+0.33b 21.78+0.41a 22.92+0.94a 24.783 2 <0.001
Petal width ( mm)
K 41.79+0.43b 43.71+0.58a 44.08+0.65a 9.940 2 0.007
Pistil length ( mm)
3k i AR 3.97+0.11b 4.09+0.15b 5.11+0.20a 22.984 2 <0.001
Stigma area (mm’)
BREEEK 37.65+0.4b 38.29+0.51ab 39.49+0.64a 4.839 2 0.089
The longest stamen length ( mm)
E R 28.13+0.41a 27.91+0.46a 28.98+0.61a 1.816 2 0.403
The shortest stamen length ( mm)
2GR 5.42+0.20a 4.49+0.18b 4.00%0.15b 22.482 2 <0.001

Anther volume ( mm®)

T B IR R RO o N TR) B3R = Rh A= B0 1o B AE AR AEAT 835 P %2 5% (P<0.05) o T,

Note: The largest values are in bold. Different letters indicate significant differences in floral traits among three types of habits in the same

row (P<0.05). The same below.

VR ES EPITE S N IDN L GTIVN S R L7
PRI AE F7AIE 78 S5 A0 PE ) 68 45 A6 09 BIF 58 ( Lloyd ,
1980; Diggle, 1995, 1997; Granado-Yela et al.,
2017) , HAWF5E R B AL AL T BE 18 5 4t 1k 46k 1Y
7% B EUE DL IR AR rh AR B B A KT v A ) Y
B A P ( Campbell, 1989; Bernasconi et al.,
2007) , £ H 55 (2019) XML PR Y AERE K BE (1
78 e R K BB il 2 ) i B 5 R B A T
REABMEAEA A T A0k 1A Sk b BT & LA S AE K
BRI, JFRE R R AL SRR RATHY BT T 4G
R, v AR EE TP AR B b T 2L Y A K
JIE K T R R T AR B R A MR, R eR T
PEA 35T 2K AR B A 5 I B2 8 25 I b s T

YA 55 0 M, v s B TP A 9 v 6 R R B M R
KB s T R TAL., Fik, 455
Uk SR T AN [F] A 555 = Fl bk B 46 45 K53 285 i 2 R )
IR0 A | B A

ANV 55 W F 22 0 1 AR R B0 W 2 R A
Y E B AR 2 M 2 T B0 BS A8 R A W 7E AN TR AR
Berp G ARERE A 22 5 0 b N @R BR AL RS A T SR
PV R PR (I 45 2020) , o E T AR B
LN TAS B, S AS 2 58 2R AT B I 3 E Y
A BT B X T E SRR, AR T BRI
B FL Aty o, 5 T AL B 2l AR i R K 22 B AR K
W, MBS T RETR 4549 B R 4, BRAR T W b
ZHREVE, TR SRR, I R R, AR
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Table 3 Floral traits of Rhododendron agastum in different habitats (x+s.)
15 IR [ g i S
Floral trait THAsE TS FH s Wald X* df P
HIIH MIIH LIIH
Hu e 128.53+8.89a 131.62+7.56a 121.07+11.13a 0.536 2 0.765
Ground diameter (cm)
RIS 106.99+1.54a 105.16+1.36a 105.23+2.87a 0.793 2 0.673
Leaf length (mm)
i 58 30.26+0.55a 30.53+0.46a 29.97+0.88a 0.378 2 0.828
Leaf width ( mm)
LV A NI S gy 12.81£0.34b 14.44+0.27a 12.45+0.42b 19.811 2 <0.001
Flower number in inflorescence
1wk 48.04+0.70a 45.91+0.79b 48.95+1.45a 5.860 2 0.053
Flower length ( mm)
1658 43.17+0.82a 41.20+0.74a 43.43%1.55a 3.756 2 0.167
Flower width ( mm)
JF O EHZ 26.59+0.30a 23.83+0.49b 22.46+0.93b 31.781 2 <0.001
Opening diameter ( mm)
EFRE 44.62+0.52a 42.50+0.50b 42.61+0.80b 9.737 2 0.008
Tube depth (mm)
K 43.88+0.46a 47.36+0.63a 48.51+0.87a 3.803 2 0.149
Petal length (mm)
M5 22.66+0.34a 23.39+0.47a 36.48+11.94a 5.432 2 0.066
Petal width ( mm)
K 46.25+0.51a 44.81+0.49b 45.60+0.80ab 3.977 2 0.137
Pistil length ( mm)
o Sk 1 AR 2.80+0.09ab 2.69+0.11b 3.10+0.14a 5.008 2 0.082
Stigma area (mm’)
BREEEK 40.73+0.57a 39.84+0.43a 40.46+0.70a 1.632 2 0.442
The longest stamen length ( mm)
E R 28.79+0.44a 28.94+0.38a 29.12+0.63a 0.208 2 0.901
The shortest stamen length ( mm)
e 25 AR 3.55+0.12b 4.32+0.21a 3.86+0.17ab 11.48 2 0.003

Anther volume ( mm®)

TR AR s, IRl T BORE 95 Fo e MR R AR, R EL A
A=Yy B R 23 2 SRR R FE AR T T B (BRI
MESE 2019 ; BRIERESS 2019 (T 461 55 ,2020)
ot HS A6 T8 AR ) 78 A [F) AR 35 v A2 SRR AE 2R B0 i
(1) 22 5 A] BE A2 2 [N 5 B 9 KO 2R [ 7R G 45
R BN MR A REN MG T A
FLRE B PRI XA B ZER: Y R 5 2R A B A N AR AR
A0 AR SO0 IH i S AR B A6 (0l 1 2T (R
BMLLAR S, FE PRk RS A6 6 R 2L IR M 4 (AR
St (BRI AF,2016)  FEPI AL (1) AR S5 25 i L Fy
0 Vi A6 I & ( Gigord et al., 2001; Takahashi et
al., 2015; T4, 2019) o W REVE o o 22k AY |
& KBS FN R BR AL S 0 ) R B Ge it R B, 2R
RS 4 b A5 S R T 2R B N BR R A A
A KLY & Balfour T 1917 4E % A9 8 Fh, 1996

4F David F. Chamberlain 7Eft A5 16 J& & 11 B $2 1 H:
AT BESE 22 2 I LAY, I 4 00 A A i b A 2 1 2
FERSFIOR AL RS (BRFE 55,2016 ) B T HAE (5%
TEBFEE PR, T X HAl T 40 F AW 5 Tl
AYIESE ( Zhang et al., 2007 ; Zha et al., 2008) . El
) 2010 4, Zha 45 (2010) A4 8 UKHIE 52 2k A ALY 2
L 20 B RN BR AL RS 22 22 1Y F1AR, 2K KRS A
W 2 22 S AR 7 A B 25 Y i 280 451 - 3 100 B K
FERS AT RE 5 12 T MR R st A AR B R
F3E L BE AT T RE 0 . B ARV b ol A A
SRAERY R NS ( Fang & Huang, 2013, 2016) ,
TER Z 500 W) v 5 M A6 by 2 B 2 3 J0 Ao ) A6 3 1
P, XEAE ) 19 AR 5 TN AH X T A 1S AN
TR B AL RG R U, PO Z 8] 1Y S R AR R e B TG BE 2
AR 7 T R e R I A S8 A AR A HERS .
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Table 4  Floral traits of Rhododendron irroratum in different habitats (x+s.)
15 IR [ i i S
Floral trait THAsE TS FH s Wald X* df P
HIIH MIIH LIIH
Hu e 162.57+14.27a 135.86+10.93a 144.56+19.75a 2.264 2 0.322
Ground diameter (cm)
RS 97.47+2.20a 93.21+1.63a 95.94+2.62a 2.567 2 0.277
Leaf length (mm)
5 27.45+0.59a 25.77+0.43b 28.22+1.05a 7.641 2 0.022
Leaf width ( mm)
HAET b S B0 10.18+0.29b 12.14£0.30a 13.17+0.57a 34.581 2 <0.001
Flower number in inflorescence
KRS 48.34+0.59b 51.61+0.90a 53.56+1.36a 15.912 2 <0.001
Flower length ( mm)
i 44.82+0.43h 47.33+0.86a 48.49+1.47a 7.983 2 0.018
Flower width ( mm)
OB Az 23.42+0.43b 25.47+0.58a 23.05+1.05b 9.515 2 0.009
Opening diameter ( mm)
R RIE 41.08+0.52b 43.43+0.60a 39.27+0.70b 19.408 2 <0.001
Tube depth (mm)
K 45.46+0.53b 47.16+0.59a 46.43+0.86ab 4.668 2 0.097
Petal length (mm)
i 23.45+0.29b 24.76+0.46a 24.85+0.58a 7.259 2 0.027
Petal width (mm)
MK 43.20+0.52b 46.11+0.57a 41.65+0.78b 25.05 2 <0.001
Pistil length (mm)
FE Sk T AR 2.51+0.11a 2.21+0.07b 2.67+0.16a 8.765 2 0.012
Stigma area (mm”)
KRR 38.13+0.64b 39.97+0.48a 39.10+0.57ab 5.859 2 0.053
The longest stamen length (mm)
ST N 28.22+0.54a 29.24+0.44a 29.64+0.53a 3.584 2 0.167
The shortest stamen length ( mm)
RN 5.47+0.24a 5.41+0.0.31ab 4.62+0.20b 3.434 2 0.180
Anther volume (mm’)
B bo]
A RII)\HD% ’“Nfin ¢ % a;*ia%
é"?sz > sz,
> gaSQ[O] /2y
ERHEES BERALEY ¢ FIRALRS
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»
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A. High intensity interference habitat; B. Medium intensity interference habitat; C. Low intensity interference habitat. The thickness of the line

indicates the plant number of Rhododendron.
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Fig. 5 Network diagram of the plants number of three Rhododendron species in different habitats
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TP AE BRI 32 252 B R B W 88 6 71 (F
£%,2014;Babu et al., 2016) , AKX} [ 4K F i 4
BT SR B 3 5 Z 8] 56 R 77 A " 5
We) , A A= B8 R B Ak ™ A 1 /0N s RS BUG R B UA
B = 803k k ARSI A BUL By & 5a g, A
WE 25 B W) 5 1% M5 8 2 6] 00 i TG 45 il I A AT
YIEH 1 1% A 2 A2 B BRI, AT B H2 52 ne AEL )
O 0 P Y B A BE (Aguilar et al., 2006
Memmott et al., 2007 ; Hegland et al., 2009) , #%
ARFLAE(2016) %F A HUFE G A0 AL BY Ja B I A I
AL RS J5 A B8 T I 2 7™ R % 56, A S T 46 YA AR
RSB RE 7 55 5 R I il 15 it A 15 Ry
IBE R AR U i Ui T 2l 6 R B R A s e B
N TP LAY S A= 5 W) b e i, XA LAL RS A
SRARAP XL S A8 8 BT IR 0 O 40 5 8 B, 75 AL
A A BT AS Vi 21 4 B =X A 5 B U
LIRS SS9/ 3 SiER
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