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Abstract: Climate change has been observed to increase the frequency and intensity of drought, which can adversely
affect plant growth and development. Therefore, it is crucial to quantify plant xylem resistance to embolism, particularly
in the context of global climate change, to study the process of plant response to drought. In this study, we aimed to
evaluate the drought tolerance of Rhododendron cultivars and select those with strong drought resistance by using three
species of shrub Rhododendron, namely Rhododendron X pulchrum *zihe’ , Rhododendron X hybridum *yangmeihong’
and R. simsii, as the materials. We used optical techniques to construct embolism vulnerability curves in petal and leaf
tissues, and measured petal and leaf anatomical structural traits, and also analyzed the correlation between xylem
hydraulic function and anatomical structural traits. The results were as follows: (1) The P,,, Py, and Py values (water
potential values corresponding to the occurrence of 12%, 50% and 88% embolism) of petals in Rhododendron x
pulchrum “ zihe’ , Rhododendron X hybridum yangmeihong’ and R. simsii were higher than those of leaves. (2) The
embolism vulnerability of petal and leaf tissues varied among the three species, and the speed of petal and leaf embolism
occurrence did not coincide, which may be an important characteristic of hybridized horticultural flowering plants. (3)
The correlation analysis between Py, values and their morphological characteristics showed that the Py, values of leaves
were negatively correlated with leaf palisade tissue thickness, and the Py, values of petals were positively correlated with
petal thickness. In conclusion, the study suggests that the petal embolism vulnerability of the three shrubs of
Rhododendron is higher than that of the leaves, and the plants preferentially sacrifice the petals to protect the leaves
under drought stress. Furthermore, the embolism vulnerability may be related to the leaf palisade tissue thickness and

petal thickness. Our findings provide scientific references for screening and cultivating drought-resistant Rhododendron

varieties, and selecting and configuring tree species of Rhododendron plants in arid areas.
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Fig. 1 Three studied species of shrub Rhododendron
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A. Optical image of Rhododendron X pulchrum ‘zihe’ petal; B. Optical image of R. simsii petal; C. Optical image of Rhododendron X hybridum
‘ yangmeihong’ petal; D. Color atlas of Rhododendron X pulchrum °zihe’ petal; E. Color atlas of R. simsii petal; F. Color atlas of
Rhododendron % hybridum ‘yangmeihong’ petal; G. Optical image of Rhododendron X pulchrum ‘zihe’ leaf; H. Optical image of R. simsii
leaf; I. Optical image of Rhododendron X hybridum * yangmeihong’ leaf; J. Color atlas of Rhododendron % pulchrum *zihe’ leaf; K. Color atlas
of R. simsit leaf; L. Color atlas of Rhododendron X hybridum ‘yangmeihong’ leaf.

B2 BRATET3IMEARLBEBINMNFHEFZEGIZEERE
Fig. 2 Optical images and color atlases of petals and leaves in

three species of shrub Rhododendron under natural drought
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squares represent the three repeating curves of the petals.
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Fig. 3 Optical embolization vulnerability curves of petals and leaves in three species of shrub Rhododendron
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Table 1 P,,, Py, and Py, values of the petals and leaves in three species of shrub Rhododendron
T Petal I F Leaf
U AEAR
D ht By ¢ s PEy W 71 oy ¢ R P Kl B ¢ o
R peipgr PHPRR LT i s peggr PR AL
resistance Rhododendron x Rhododendron x
s Rhododendron x Rhododendron . Rhododendron x Rhododendron .
indicator PR - hybridum PR - hybridum
pulchrum ¢ zihe simsiL . . y pulchrum ¢ zihe simsii . . ,
yangmeihong yangmeihong
P,(MPa) -3.80b -3.78b -2.66a -3.61a -4.87b -3.58a
Py (MPa) -4.41b -4.37ab -3.60a -4.59ab -5.18b -4.04a
Py(MPa) -4.71a -4.90a -4.25a -5.36b -5.52b -4.42a

T R —HGUEAR [F R A R R NG FRRoR 2253+ B3 (P<0.05) o T,

Note : Different lowercase letters in the same organization of different species indicate significant differences (P<0.05). The same below.
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Table 2 Morphological characteristics of petals and leaves in three species of shrub Rhododendron
ALk Petal M F Leaf

B I AL 7 7 Y H MY 7 7 Y
Morphological g WLl 4T Wi e Wil 41 ML
structure Rhododendron X  Rhododendron Rhododendron X  Rhododendron X  Rhododendron = Rhododendron %

pulchrum simsii hybridum pulchrum simsii hybridum

‘ zihe’ ¢ yangmeihong’ ‘ zihe’ ‘ yangmeihong’

585° 131.55+7.12b  180.51+32.59b 278.31+7.9a 169.25+13.61b  214.55+3.55a 154.13+£8.63b
Thickness (um)
R 5.34+1.27b 9.60+1.22a 7.95+0.47a 19.50+2.15b 24+0.88a 20.04+1.09ab
Upper epidermis thickness ( um)
TREIEE 3.06+0.73b 4.91+0.26a 3.83+0.48ab  10.50£0.84b  13.30£0.51a 13.14+0.34a
Lower epidermis thickness ( pum)
B 20 2R — — — 62.18+8.15b  94.21+5.39a  53.46x0.86b
Palisade tls%ue thickness (pm)
T 44 20 )R — — — 98.30+9.47a  90.51+3.97ab  71.82+4.06b
Sponge tissue thickness ( pm)
SALEE 0 0 0 2.95+0.06a 2.29+0.07h 1.57+0.06¢
Stomatal density ( No. + cm™)
- ik o 1.04+0.06a 1.20+0.04a 1.20+0.04a 5.04+0.45a 4.77+0.35a 2.66+0.17b
Vein density (mm - mm™)

=3 3MEREBETHRARRBSEEWHFE

Table 3 Structural characteristics of xylem vessel in three species of shrub Rhododendron leaves

Lyt Species

AL

Vessel structure

TN A
Rhododendron x

PUFEHHS W tgar”

Z
BRILEL Rhododendron X hybridum

Rhododendron simsii

pulchrum ¢ zihe’ ¢ yangmeihong’
FEEE 23.86+2.02a 38.17+1.74b 46.79+5.85b
Vessel density (No. + cm™)
SEHR 13.14+0.28a 11.06+0.26b 10.12+0.29¢
Vessel diameter ( pum)
FE NS 43.71%1.71a 35.80+1.01b 33.97+1.43b
Vessel inside diameter span ( pm)
A RE JRL 3.11£0.17a 2.66+0.10ab 2.64+0.16b

Vessel wall thickness (um)

(/b)? 0.005 5+0.000 5a

0.005 9+0.000 3a 0.006 5+0.000 5a

ZLH i R0 A e AR JoT 0 f FE B s AR AR B R T
WIEL 248 F T AL BSR4 A0 HC At 9 Fh (%) TR 520 BF A
(H P55 ,2023) , FEARMFFE Y, LSS 2 A RS 48 I
R R ZE I 55 M AE S A 2 AR A — o AR S
N A ZE M 5 P Sy e L 2T e 5 T A A D) 2
B ALRY KB 89, X 5 AT Rodriguez &%
(2018) & P HIORYEAE ) 25 SR AN R — 3, ATk Ry

R FE BT fi 5 A A0 A M, KR A s 3 B A
SR A AR ZEPVE . X T AT ST AL B AL AT A
R g 55 1R A i b 22 18] A7 75 — 2 198 S, I G

AIRER TR A A R 2 ] A I B A A 25 S
YR O R B S AETT RIS A

X (Heursel, 1981; B F54E55,2015) , £ K il fE
KB E R R R & Y bt B % (Forkmann,
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