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Physiological response and root development of areca-nut
seedlings under boron deficiency

CAO Xian-mei, LIU Li-yun, LI Jia®
( Coconut Research Institute, Chinese Academy of Tropical Agriculture Sciences, Wenchang, Hainan 571339, China )

Abstract: [ Objectives ] The physiological characteristics were measured and the root morphology of areca-nut
seedlings under boron (B) deficiency were observed, in order to provide theoretical basis for diagnose of B
deficiency in areca-nut. [ Methods ] A sand culture experiment was conducted using areca-nut cultivar of ‘Reyan
No.1’ as the research material. Treatments of B deficient (B0) and normal B supplies (B50) were done by adding 0
and 50 umol/L of B in the nutrient solution. The plants were harvested after grown for 3 months, the biomass,
plant height, B concentration, carbohydrate content, antioxidant enzyme activities, malondialdehyde content,
photosynthetic rate were determined, and root tip morphology were observed with electron microscopy.

[ Results ] The plant height, fresh weight and dry weight of root, B concentration of shoot and root, and the
sucrose and starch content of leaves were significantly decreased, the soluble total sugar showed no obvious
change, the content of malondialdehyde, the photosynthetic rate was also decreased, while the activities of
peroxidase increased markedly under B deficiency (B0). And the roots became shorter, root tips were obviously
enlarged and the cell walls were thicker, a large amount of particulates were accumulated on the inner walls, and
the root activity was significantly decreased under B deficiency (B0). [ Conclusions ] B deficiency leads to the
deformation of the apical structure of the areca-nut seedling roots, which reduces nutrient absorption capacity and
result in the impairment of the antioxidant system of the leaves and the reduction in the photosynthetic capacity,
and ultimately inhibit the growth of the whole plant.

Key words: areca-nut; boron deficiency; root morphological; carbohydrate; antioxidant enzyme activity
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Table 1 Biomass and B concentration of areca-nut seedlings under B-deficient and normal treatments

b3 RS (om) £ 5 Fresh weight (g/plant) T-# Dry weight (g/plant) & & B content (mg/kg)
. il oot ik Root i oot b Root il oot i Root
Treatment Plant height Hi |- Sh Hi R R Hii |3 Sh T R i1 |35 Sh 1T R
BO 55.86b 41.36 a 24.86 b 8.68 a 393b 24.54b 9.53b
B30 64.44 a 48.61 a 29.48 a 9.71a 425a 54.58 a 1478 a

H (Note) : [FIFNEMEIG AN F/ING R3] 22 573k i 357K 7 Values followed by different small letters indicate significant difference

among treatments ( P < 0.05).
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Fig. 1 Root morphology of areca-nut seedlings under B-

deficient and normal treatments
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Fig. 2 Root activity of areca-nut seedlings under B-
deficient and normal treatments
[7£ (Note) : H EAFFREFR RSB E 257 B #E (P <0.05)
Different letters above the bars indicate significant difference between
treatments (P < 0.05).]
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Fig. 3 Scanning-electron-microscope images of root tips of areca-nut seedlings under B-deficient and normal treatments

[# (Note) : EI A, BAIC HELUNALEL, D, EMF NIEHMALEE Figure A, B and C show the electron images of root tips in BO treatment,
and figure D, E and F show the electron images of root tips in B50 treatment. RC—#R i Root crown; CW—4lfflEE Cell wall.]
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Table 2 Carbohydrate contents and photosynthesis parameters in areca-nut seedlings under B-deficient
and normal treatments

Qb MR A (mg/g) RERE (mg/g) TR (mg/g) SR AL L] CO, He
Treatment Total soluble sugar Glucose Starch P, [umol/(m*s)] G, [mol/(m?*s)] C; (umol/mol)
BO 8891a 2778 b 3.90b 1.70 b 23.67b 278.67 a
B50 89.56 a 31.17 a 6.48 a 393a 4333 a 249.00 a

4 (Note) = [RIFNEHE G AS [F] TFBEF R Ab B R 24 535 1 3 /K- Values followed by different letters in a column indicate significant

difference between treatments (P < 0.05).
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Fig. 4 Antioxidase activity and MAD content of areca-nut seedlings under B-deficient and normal treatments
[ (Note) : FE EA/NG FRE27R A BRI 22 57 1K 25K F-

Different letters above the bars indicate significant difference between treatments (P < 0.05).]
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