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Effects of Water Stress on the Epicuticular Wax and Physiological
Characteristics of Hosta ‘Halcyon’ Leaves
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Abstract: In order to study the effects of soil water on the epicuticular wax and the growth of shade
plant leaves, the blue leaf variety of Hosta ‘Halcyon’ was grown in pots with 4 kinds of soil water
treatments, which were normal water supply, light water stress treatment, medium water stress treatment
and severe water stress treatment. The changes of epicuticular wax and physiological characteristics of
Hosta ‘Halcyon’ leaves were studied under different water stress, and the relationships between them were
analyzed. The results showed that the epicuticular wax increased with the increase of drought, and the
photosynthetic rate, transpiration rate and stomatal conductance of the medium stress treatment were at

low level within a certain drought range, which indicated that the Hosta ‘Halcyon’ improved water use
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efficiency and enhanced drought resistance by reducing stomatal opening, transpiration rate and leaf water
loss under water stress. With the further intensity of water stress, photosynthesis rate, water use efficiency
and leaf chlorophyll content decreased significantly, indicating that chlorophyll synthesis was inhibited,
and the increase of leaf epicuticular wax decreased leaf surface permeability, thus reducing water
dispersion loss in order to reduce the adverse effects of drought on plant growth. In addition, the study
showed that the wax directly affected the color of the leaves. The medium stress group had the highest wax
content and higher chlorophyll content, so the blue-green leaf was significantly deeper than the severe
stress group, and the ornamental value was higher.
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ARIGFE VLAY K S KA IR (41°51'N, 123°34'E) HE4T, ARy KREEZS XS
i, WUZEaE, . WERRE, £FEK, FF5E 8.1 C, FR/KEN 721.9 mm.

2018 4 5 H 10 HiEHAK—3M R K840, BREARE (HF 29 em, & 20 cm) H,
fAERt Tkg, TIEpH7.14, A EE0.69g kg', SBESE 025g kg, S EE 997 g kg,
HHREE 1.83g-kg', AHASE 897 mg kg, HABESE 5832 mg - kg, B SR 54.56
mg - kg SRR MR S0%M E AR . 4K 1A H DUREAT KB IER K (M
FIKEN 90% ~ 95%) FRFEEMNE (70% ~75%) FREMHE (50% ~ 55%) FEEHHE (30% ~ 35%).
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wax of Hosta ‘Halcyon’
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Fig.2 Effects of different water treatments on photosynthetic characteristics of Hosta ‘Halcyon’
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Table 1 Effects of different water treatments on chlorophyll fluorescence parameters and chlorophyll content of Hosta ‘Halcyon’

ii’(efsc;ffriiatment F, I Fu/F Yield qp ETR Chl.

IE# 457K Normal 034+£0.01d 147+0.03a 0.77+0.004a 0.50+0.010a 0.78+0.003 ab 151.84+£0.05a 2.60+0.015b
A2 BEMIA Light 036+£0.05¢c 135+0.10b 0.74+0.010a 049+0.020a 0.79+0.010a 147.10£0.10a  2.70+£0.025a
U E Medium 038+0.02b 1.27+0.04d 0.70+0.020b 043+0.010b 0.79+0.002 a 130.98+£0.09b  2.39+0.021c¢
HJF A Severe 043+£0.02a 130+004c 0.65+0.005¢c 041+0.004b 0.77+0.010b 12552+0.01b  230+0.015d

E: RPNEFRERERLEE (P < 0.05) .

Note: Lowercase letters in the table stand for the significant difference at 0.05 level.
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RFEFIEESE, FENF, FEANE (CERME 5, 20100, EWELAKN RY HHEM Ly a Al b
H08 402, -52 6.2, HREEMGRIEERE, R0 LAESLTFREE LA, 11 b EIZEEHE K,
FIIM BB IR, A RS R AR R . AE NS EEE, 0~05 NN ER, 05~1.5H
MAEZES, 1.5~3.0 A ZER, 3.0~6.0 NEREE, 6.0 LI AHERWEE BURMPEIEE, 1996).
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Table 2 Effects of different water treatments on the leaf color of Hosta ‘Halcyon’

b
zi/(iirrtitment AL Aa Ab AE
FEEEME Light 4.63+0.07b 123+0.23a 240£0.61 b 5474023 b
ofEE e Medium 3.63+0.13¢ -0.17+£0.12b 337+ 1.17 ab 5.03+093b
HE i Severe 6.93+0.27a 0.00+0.21b 6.13+0.61a 9.30+0.30a

23 ERS5XEHFMENER

HHEE 3 A1, JEE] COWEE (G 5 Fy RIS & & SR 2 UG, RIS 5 & &8,
ALJRAD KA A TS H S K R, AT S B RO HER . HPE AT, FERRH 2R R 5
BT, A2 BRI . BRIE] CO WEESL, W s it 2 & 5 Hofdoh & Fa bs 18] 0 5. 25 AH
KM (P<0.0D)
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Table 3 Relationship between epicuticular wax and photosynthetic characteristics of Hosta ‘Halcyon’

PEIR Trait Py T; WUE G G, L

I 5 & B Wax content 0.101 0.009 0.329 -0.590" 0.009 0.085

o ROR 0.01 KR
Note: ** Significant at P <0.01.
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