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Analysis of cuticular wax components and crystal
structures on the leaves of broomcorn millet

LI Rui, LIU Xiaoyu, LIU Le, WEI Zhengyang, JIA Yatao, GUAN Lulu,
WU Hongqi, LI Chunlian, WANG Yong, WANG Zhonghua

(State Key Laboratory of Crop Siress Biology for Arid Areas, College of Agronomy,
Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: During plant growth and development, cuticular wax can protect plants from exotic biotic and
abiotic stresses. In order to understand the cuticular wax composition and crystal structure at different growth and
development stages of broomcorn millet, we used five varieties of broomcorn millet ( Yushu 1, Yanshu 7, Longmi
8, Jinshu 9, and Ningmi 10) as materials to analyze the cuticular wax components by gas chromatography (GC) ,
and observed the structure of cuticular wax crystal by scanning electron microscope. Finally, the total wax content of
high wax variety, Yushu 1, was 1.4 times that of low wax variety Ningmi 10. Twenty compounds including alkanes,
primary alcohols, and triterpenoids were identified by GC—MS, and the carbon chain length of these components
were ranged from C,,—C;;. The content of primary alcohols was the highest in broomcorn millet leaves accounting for
67.46% of the total and the main compound was C,, alcohol, which accounted for 82.73% of primary alcohols. The
wax components of broomcorn millet were similar at different growth stages, which contained primary alcohols, al-
kanes, and triterpenoids, and the total amount of wax increased with the growth. Based on the observation using
scanning electron microscope, the wax crystal structures with platelets generally existed in the leaves of broomcorn
millet.
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1 BEFHRREBERSHEGEE(BAEEH107)
Fig.1 GC profile of cuticular wax of broomcorn millet leaves ( magnification 10%)
Rl BEFERKEES IMHARERASSE/ (ng - om *238D)
Table 1  Content of cuticular wax component in broomcorn millet leaves of 35 d
TS G HHRS B g 8 5 THE 10 5 R TS iz 1%
Wax component Content Jinshu 9 Longmi 8 Ningmi 10 Yanshu 7 Yushu 1
Leke AC 7.09+0.49aA 6.28+0.24aAB 4.98+0.16bB 6.67+0.66aA 6.74+£0.49aA
Alkanes RC 29.32+0.83abA 31.03+0.58aA 27.68+0.32bcA 30.98+0.73abA 26.05+0.53¢cA
e AC 16.08+0.88hB 13.25+0.98¢dCD 12.34£0.49dD 14.15+0.56¢C 18.3920.36aA
Primary alcohols RC 66.47+1.06bA 65.41+1.02bA 68.60+0.66abA 65.71+£0.44bA 71.09+0.65aA
=t AC 1.02+0.18aA 0.72+0.003bA 0.67+0.06bA 0.71+0.08bA 0.73+£0.01bA
Triterpenoids RC 4.22+0.67aA 3.56+0.01abA 3.72+0.11abA 3.31+£0.12abA 2.82+0.11bA

B Total

24.19+0.09bA

20.26+0.12¢B

17.99+0.07dC

21.54+0.06¢B

25.87+0.10aA

A~

(&)

T AT A PR A ] dh Rl R 22 5%, /NG TR IR TE P<0.05 /KE R 225, K'E FRERIRTE P<0.01 KF R 25, ACURLEXS

O RCAAFRAN &, T,

Note : Different letters in the same line represent differences among different varieties, lowercase letters mean significant difference at P<0.05 lev-

el, uppercase letters mean significant difference at P<0.01 level. AC stands for absolute content, RC stands for relative content. The same below.
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Fig.2  Absolute content of different carbon chain length of primary alcohols in leaves of 35 d
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Fig.3  Absolute content of different carbon chain length of alkanes in leaves of 35 d
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Fig.4 Crystal structure of cuticular wax on broomcorn millet leaves
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Table 2 Content of leaf cuticular wax component in different sampling stages of Yushu 1

W S5 S EE HORERS [E] Sampling time/d

Wax component Content 15 20 25 30 35 40
EEl% Alkanes AC 2.85+0.23fE  5.70+0.46dC  4.06+0.34eD 6.28+0.52aAcBC 6.74+0.49bB  11.30+0.25aA
RC 26.81+£0.52dC  36.54+0.60bA  21.92+0.96eD  31.48+0.92¢B 26.05+0.53dCD 40.52+0.55aA
PIZLBE Primary aleohols AC 7.19+0.73fE  9.24+0.90eD  13.79+0.68cC  12.95+0.52dC  18.39+0.36aA  15.81+0.78bB
RC 67.64£0.33¢BC  59.23+1.02¢D  74.46+0.87aA  64.91+0.88dC  71.09+0.65bAB  56.69+0.94{D
i Triterpenoids AC 0.58+0.11cA  0.62+0.04bcA  0.67+0.09bA  0.72+0.03abcA  0.73+0.01abA  0.77+0.05aA
o RC 5.46+0.35aA  3.97x0.11bB  3.62+0.11bcB  3.61£0.22bcB  2.82+0.11cB  2.76+0.24cB

S Total 10.63+0.12fF

15.60+0.09¢E

18.52+0.05dD  19.95+0.06cC__ 25.87+0.10bB  27.89+0.09aA
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