FEE FE SRR 2019, 25(11): 1949-1956 doi: 10.11674/zwyf.19158
Journal of Plant Nutrition and Fertilizers http://www.plantnutrifert.org

BB B L & R H SRR A IS A O R Wi

& 12, $hM, Nixs, FEH
(A E ARV B B TR B, R SCE 571339)

WE: [ B ] OF5E AR FEHEEE KT AR T 0 Fr i SR A 5 40 BOb & Rt 2, SR ilp i) S A N 450
FEARME P FARBHR IS G . [ ] U= SBWE 15 Sisshn® il b i TR, R 12
MS SE&E T, B IRALBE Mg # BN 0.75 mmol/L, #Rt Mg (-Mg) FlIfE Mg (+Mg) AbH4: 51 A AR EAN Mg FIEs
Mg 2.25 mmol/L, #fizE+ 5 ANHE, BRIl eSOk b S & & . TS BN (SS) AT
WEIR A WL (SPS) Ttk . MRV 1228, Wt SR i . (4558 ] 1) BBEbFE S BUEMpn 4t R
FIXE & (SPAD), SRS (PST) W IOGALERCR FUF, . SRt Y () AOGALE K R B gP B3
FEAS, T AL Bl S X IR 22 SR i 25 2) A SRS ARSI I P P | RN B O IR R T R, T
By B R BB T A e B S TR R, (e IA MR A R R AR 3) BB B
MRS R, R R R R, RER R EEmWi, Wk s B 2 R B i gk & A AR
B, MHERRBERBOR], SOk ZE o E R, WEARL e R 2. [ 453 ) BUEEMNA T, ARl S A
SRS, MR G RSERACHZIL, GG RCRRRIR, 1 BEAL AT A AT Fr (450 25N T BEAb 3
KRR AR BREE; ARG MPERETOL; MR M

Effects of different magnesium nutrition levels on photosynthetic characteristics
and chloroplast ultrastructure of areca palm seedlings

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

Abstract: [ Objectives ] In this paper we investigated the effects of different magnesium nutrition levels on the
chloroplast ultrastructure and photosynthetic characteristics of areca palm seedling leaves, which provided a
theoretical basis for the balanced fertilization treatment and high yield and high quality cultivation of areca
palm. [ Methods ] The three-leaf age of ‘Reyan No.1’ areca palm seedlings were used in a sand culture
experiment. The 1/2 MS nutrient solution was used as control, in which the Mg concentration was 0.75
mmol/L(CK); and the Mg deficient and sufficient treatments were prepared by adding Mg 0 mmol/L (-Mg) and
Mg 2.25 mmol/L( + Mg). After the seedlings grew for 50 days in the treated solution, plant samples were taken.
The non-structural carbohydrate contents, the activitiesof sucrose synthase enzymes (SS) and sucrose phosphate
synthaseenzymes (SPS), chlorophyll fluorescence kinetic parameters and the chloroplast ultrastructure in the
leaves of areca palm seedlings were observed. [ Results ] 1) -Mg treatment resulted in a significant decrease in
the relative chlorophyll content (SPAD) of betel nut, the maximum photochemical efficiency F,/F,, of
photosystem I (PS1I), the actual photochemical efficiency Y(1II ) and the photochemical quenching coefficient
qP; but all the above parameters were not significantly different between +Mg treatment and CK. 2) The
contents of soluble sugar and sucrose in the leaves under -Mg treatment were significantly higher than those in
CK, while the starch content was significantly lower. The starch content in +Mg treatment was significantly
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higher than in CK, but the soluble sugar and sucrose contents were not significant. 3) Under -Mg treatment, the

chloroplast membrane became disintegrated, most of the grana lamellae disappeared, the thylakoid structure

was broken, and the number of osmiophilic granule increased. Under +Mg treatment, the chloroplast shape was

deformed, the chloroplast membrane was blurred, and the grana lamellae partially disappeared. The osmiophilic

granules and starch granules increased. [ Conclusions ] Magnesium deficiency could damage the chloroplast

ultrastructure of areca palm seedlings, inhibit the metabolism of chlorophyll and carbon and in turn reduce the

photosynthetic efficiency. High level of magnesium supplying is less possible to cause unfavorable effect on areca

palm leaves.

Key words: Areca catechu L.; Mg deficiency; carbon metabolism; chlorophyll fluorescence;
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letters indicate significant difference among treatments at the 0.05
level.
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Fig. 1 Relative chlorophyll and carbohydrates contents in areca palm leaves under different Mg treatments
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Different letters above bars indicate significant difference among the treatments at 0.05 level.]
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*2 FRIEHEKFE TEMLGEM A ERERNASH

Table 2 Chlorophyll fluorescence parameters in areca palm leaves affected by different Mg treatments

JbFE Treatment BIICAAHCR FIF, FPRIeAAAeR Y(IT) e E AR F R gP AR E AR FHNPQ
CK 0.79+0.01 a 041+00la 0.89+0.03 b 0.66+0.02a
-Mg 0.63+0.04b 0.23+0.03 b 0.77+0.12¢ 0.68=0.14a
+Mg 0.76+0.02a 0.39+0.02a 0.95+0.03a 0.71+0.12a

I (Note) : RAPEHNFRE + brufiR2s, FFIEHEE AR/ NG FREIRF — AL FIALBEHTE 0.05 /KF-25 5% 13 . Values are
mean + SE. The adding concentration of Mg in nutrient solution of CK, -Mg and +Mg treatments were Mg 0.75, 0 and 2.25 mmol/L; Different small
letters indicate significant difference among treatments in the same plant part at 0.05 level.

10 pm

B3 FEIHEKTFAIEIHER B RS RS20
Fig. 3 Effects of different magnesium concentrations on chloroplast ultrastructure of areca palm leaves

[1¥ (Note): The adding concentration of Mg in nutrient solution of CK, —Mg and +Mg treatments were Mg 0.75, 0 and 2.25 mmol/L.]
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