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Effect of magnesium on sesame ( Sesamum indicum L. ) growth and nutrient accumulation
TONG Jia — feng, HAN Pei —pei® ,LIAO Xiang — sheng,ZAHNG Xiu - rong, LI Yin — shui,
HU Xiao —jia, XIE Li — hua,GU Chi - ming, ZHANG Zhi — hua,LIAO Xing, QIN Lu”"
(0il Crops Research Institute of Chinese Academy of Agriculture Sciences, Key Laboratory of
Biology and Genetic Improvement of Oil Crops, Minisiry of Agriculture, Wuhan 430062, China)
Abstract : For high yield nutrition of sesame (Sesamum indicum L. ) , effects of magnesium (Mg) on nutrient
accumulation was investigated using culitvar Zhongzhi 13. Aquaculture was carried out with Smg concentrations
treatments , including 0,50,100,500 and 1 000wmol/L. Sesame plant biomass, root morphological parameters and
the content of macronutrient ( nitrogen, phosphorus and potassium) were measured after 30 days of different Mg
treatments. Results showed that different Mg concentrations had different effects on sesame growth. The plants ex-
hibited typical symptoms of Mg deficiency under 100 pmol/L. They had short stature with chlorotic and yellowish
old leaves, and their roots were slowed down. Biomass of sesame plants increased with the Mg concentration, but
root growth was particularly sensitive to the change of Mg concentration. Magnesium deficiency inhibited root growth
and development. Compared with 1 000 wmol/L, root growth were dramatically suppressed by 97.83% , 93.88%
and 86.65% in root dry weight under 0,50 and 100umol/L Mg respectively. Lateral root length, lateral root num-
ber, root surface area, root volume and the average diameter of roots were also significantly reduced under 3 Mg —
deficiency treatments. For other nutrients, nitrogen (N), phosphorus (P) and potassium (K) accumulations in
leaves and roots were dramatically enhanced with the increase of Mg. It indicated that the optimal Mg concentration
is beneficial to other nutrients of sesame plants. Furthermore, compared with 500 wmol/L, the accumulations of

calcium (Ca) in leaves and roots were significantly decreased under 1 000 wmol/L, illustrating an antagonistic e-
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ffect between Ca and Mg absorption in sesame plants.
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Fig.1 Effects of different magnesium concentration
( pmol/L) on growth performance of sesame

PHAARICEI2) o BEA PRV B A 3G 2 kA ) A
RUTHE TN, [ B B i aE ™ S T 2 RR A K
M 2A FTLAE IRV EE 1 000 wmol /L 2 R
BT E R L HIE S 500 wmol /L AH b E T
TREESR. 0~ 100wmol/L [ 3 Ak ik i 4b B
T, b ER A R A, 43 EE 1 000 pmol /L [EAIG
T97.3% 92.4% F181.2% ., MK 2B { R T E4E
AT LU Y EBE U 1 000 pumol /T INf AR 2R T 1 4
15,500 wmol/ L B AR 2R T N 10. 78% , Stk filpiet
X 2R R AR R F IR S S W, R
R T H B ERER,3 MR WA TE
4y BN 97. 8% 93. 9% #1 86. 6% (& 2B) , % I
JITi | BB e i 2 0 TR AR, H A i
B BE A 0 2 Rk R FIAR T S G

= B
2 4y
wW E .|
SR
H 2
B og 20
. o
25}
2
‘8:!0 e ||
0 50 100 500 1 000

Mg?* concentration/( pmol/L)

2 AEHSFRENZRTERNZI

Fig.2 Effects of different magnesium concentration on biomass of sesame
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Fig.3 Effects of different magnesium concentration
on principal root length of sesame

M T ATLLE H BEX ZRRIR R IR R AT
M BER, B 8 SR P BB R i, 2R AR AR

—_— NN W
A = 00 W

X3S
Principal root length /cm
|

S

TE 245 A0 3¢ 2 B0 5t 2 W 385 I #a A, Ak £ 1 000
pmol/ L AbFHFf 2 JpRAR ZR ARG AR %5 AR SR Ti AR
FRARFRE 2K F Ho g 435 5 E8E 1 000 umol /L A
Ft, 500 wmol/ L &6 B b BT A i AR K ) 4R 5 AR
FUE A AR AR B R B R A B A 22, 97% .
29.96% .19.16% F120.92% , H. | # £ FH AR % 1
PN B[] £ 7 1 25 25 575 5 AL EE T 000 pumol /L AH
Lt,0 ~ 100pumol/L /1y 3 > HREEANBE T 2 BRMINAR 4 |
R ES AR 2 T FEURIVAR A4 AR 1) Uk 1 43 1) 1 96. 5% ~
75.6% 96.0% ~81.4% 96.8% ~75.9% f197.3%
~79.7% , K-35 B 42 43 Bk 2 16. 1% 14. 7% F
13.1% . FRAI S5 LR XA R - R E
HE—ERFE  [R] iE— UL TR 2 RRAR
FAERKKEREENE,

F1 AEHEREXZRIR RS RN

Table 1 Effects of different magnesium concentration treatments on root morphology of single plant
AEBE/ (ol /1) MAAE/ em M %L MR A em? HRARBY em? M- 4%/ mm
Treatment Lateral roots length Lateral roots number Roots surface area Roots volume Average diameter
0 93.9+4.6 e 110.4 £7.1 e 15.5+£0.8 d 0.21 £0.01 d 0.53 £0.008 b
50 221.8 £21.6d 216.7 £26.7 d 42.9+4.8 ¢ 0.56 £0.06 ¢ 0.53 £0.008 b
100 649.4 £59.2 ¢ 517.1+45.9 ¢ 116.8 9.3 b 1.74 £0.23 b 0.55+0.019 b
500 2046.9 £266.6 b 1952.0+110.1b 392.8 £49.7 a 6.01 £0.76 a 0.62+0.013 a
1 000 2657.2+147.4 a 2787.0+£129.2 a 485.9 £29.5 a 7.60+£0.32 a 0.63+£0.014 a
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Table 2 Effects of different magnesium concentration
on Mg accumulations of sesame

Qb ¥R/ (umol /L) Mg/ (mg/plant)
Treatment I B Leaf R Z Root
0 0.053 £0.007 e 0.029 +0.001 d
50 0.219 £0.017 d 0.121 £0.002 ¢
100 0.726 0. 126 ¢ 0.251 +0.037 b
500 7.637 £1.236 b 1.558 +0.128 a
1 000 10.268 +1.092 a 1.461 +0.106 a
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Table 3 Effects of different magnesium concentration on N,P,K and Ca accumulations of sesame

AL/ ((mol/L) N/ (mg/plant) P/ (mg/plant) K/ (mg/plant) Ca/(mg/plant)
Treatment M F Leaf A Root - H Leaf R Z Root M- H Leaf A& Root M H Leaf A Root
0 3.07+0.37d 0.48+0.05d 0.68+0.07d 3.08+0.41d 0.45+0.05d 0.19+0.01d 1.57+0.17 e 0.16 +£0.007 e
50 10.65 £0.51 ¢ 1.45+0.15 ¢ 2.38+0.15 ¢ 9.58 +0.70 ¢ 1.35+0.07 ¢ 0.64 +0.05 ¢ 5.34+0.44d 0.39+0.013d
100 25.19+1.92b 2.76+0.34b  6.49+0.83b 24.23+2.23b 2.97+0.22b 0.95+0.13b 14.03x1.11 ¢ 0.51 £0.061 ¢
500 124.93 £13.52 a 15.82+2.61 a 21.32+3.33a 111.24+14.7a 17.11 £2.57a 3.54+0.45a 70.62+9.75a 2.40+0.208 a
1 000 118.66 +9.36 a 19.41 £1.48 a 17.89+1.67a 102.14+5.82a 17.94+1.44a 3.41+0.14a 55.57+5.32b 2.18+0.173 b
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