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CO, (Q), Pn PAR Ci ( AQY)
(CE) (7]
1.2.3  oF SRR A K A A B ® Beckman Avanti 30
, PE —3B — ( Chl.
20 Heeml™ ) 360~ 720 nm \
MPF —4 N> (Chl.
20 oo ml.™ ) , 436 480 nm, 10 nm,
5 nm, PSIT PSI 684 nm 736 nm , Fesa/ F136
PSIT PSI
1.2.4 A RABFHAF 5K (Pulse modulation fluorome
ter, 0S5—FL ), 15 min, 0.1 Hmolem™ **s™ !,
225 Bmolem™ 5™ !, 7 000 Hmolem™ *+s™ ',
0.8 s, (Fo) (Fv) (Fd)
(Fs)
2
2.1
1 ) )
, (Mgr) 55.41% 51.97%  49.35%
46. 56% , (Mg2) 69.2% 71.6%  6l. 2%
63. 6%,
1
Table 1 Fffects of Mg deficiency on the contents of chlorophyll (Chl.) and carotencid in leaves of longan
Treatments Chl. Carotenoid
(Mg* mmol L) ey 1w R e (FW e o Chl &/ ChL b
0 (Mg,) 983.5+31.5C  11.2%0.89C  2%.722.4C 3.4930.76 C 2.93%0.11 A a
0.4 (Mg) 142.4%2.3B  19.52%0.64 B 387.2%19. 1B 5.1330.84 B 2.80£0.08 A b
4 ( Control) 3180.7E8. 1A 40.63E1.11 A 764.4%36.3 A 9.60%1.80 A 2.65X0. 13 B¢
P< 0.0l P<0.05( )

Note: The different capital and small letters stand for P< 0. 01 and P< 0. 05, respectiely, in the table (same as below) .
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Fig. 1 The effect of Mg deficiency on light energy Fig. 2 The response of net photosynthetic rate of
longan leaves to light intensity
€O, concentration (362.2%4.3) W+ L~
Temp. (30.2%0.3) C, RH 64.4% *1.3%.
1. Mg2* O mmol L-1 2. Mg? 0.4 mmol*L-!,
2.3 3. Mg* 4 mmol*L~ ",

23.1 kA

absorption of longan chloroplast
1. MZ* Ommol*L™ ", 2. Mg® 0.4 mmol*L.~ !,
3. Mg¥ 4 mmol*L~!

2
2,
’ Table 2 The effect of Mg deficiency on dark respiratory
2 R rate, light compensation point (LCP), light saturation point
, (LSP) and apparent quantum yield (AQY) in leaves of 1ongan
R Tre ] Dark LCP LSp
2.3.2 Q0% R reir:lenls respiration rate  (Hmol*  (Hmol®
(Mg (€O, Hmol* m~ 2 m~ %
COy ( 3, A) mmol* L™ ) m- 2 s 1) s ) s 1) AQY
Mg2 02 02 0 (Mgy) 1.3 43.3 800  0.016
75 700 ULeL ! Mg, 0.4 (Mg) 0.9 31.4 800  0.020
o ’ - 4 ( Control) 0.4 16.7 1000 0.024
68 900 HLeL™ 53 HL* L >
900 ML+ 1 ', COr , (02
Pn G (3, B (CE), Mg Mg
CE 0.0257 0.0280 0.0518, CE €O
2.3.3  AIAFAE 3
, , Gs Pn s Ci
2 Ci 2 2

Gs Ci , Ci Gs,
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Fig. 3 'The response of net photosynthetic rate of longan leaves to external
CO, concentration (A) and internal CO, concentration (B)
PAR 800 Umol* m™ 2 s™ !, Temp. (26.530.2) C, RH 64.4% 1. 6%.
1. Mg 0 mmol*L-1!, 22 Mg*0.4 mmol!L-!, 3 Mg** 4 mmol* L-!

3 Co,
Tahle3 The effect of Mg deficiency on stomatal conductance ( Gs) and internal CO, concentration ( Ci) in leaves of longan
Treatments Gs CO, Pn

(MZ* mmol L~ 1) (mmol*m™ 257 1) Ci (HLeL- 1) (COy Hmole m™ 2057 1)

0 (Mg,) 70. 81%£5.06 B e (61.44%) 335.46+26.33 A (185.51%) 1.58%+0.65 C (37.18%)
0.4 (Mg) 98.74£10.15Bb (85 67%) 295.2+20.15B (158.76%) 2.88%0.98 B (67.76%)

4 ( Control) 115.25£9.06 A a (100%) 185. 83+17.08 C (100% ) 4.2551.06 A (100%)

: PAR= 800 Hmol* m™ %*s™ !, CO, 356.9%4.67 UL-L~!

Note: Determination conditions were PAR= 800 Hmol* m™ 25~ ', leaf chamber CO, concent ration (35 +4. 67) HLeL~- !

2.3.4  H4E PSS oAk Ao A A8 /£ PSIL A= PS T 4 BL &9 #f , W/ Fo Fv/
Fm  Fd/Fs (4, ,
4 Fv/Fo Fv/Fm Fd/Fs
Table 4 'The effect of Mg deficiency on Fv/ Fo Fv/ Fm and Fd/ Fs ration in leaves of 1ongan
Fv/ Fo Fv/ Fm Fd/Fs
Treatments
(Mg* mmol* . Relative . Relative . Rehtive
L™ Ratio percentage (%) Ratb percentage (%) Ratio percentage (%)
0(Mg») 0.787%0. 043 Be 36.55 0.438£0.025 ¢ 64. 13 0.341£0.058 Be  41.28
0. 4(Mg) 1.004%£0. 028 Bb 46. 63 0.501%0.010 b 73.33 0. 441£0. 049 Bb 53.39
4( Contol)  2.1531%0.096 Aa 100 0.683%£0.015a 100 0.826%0.134 Aa 100

1999- 04— 14, 15: 00- 16: 00
Note: Time of determination was at 3— 4pm, 14— 04— 1999
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The Effect of Magnesium Deficiency on Photosynthesis of Longan ( Di-
mocarpus longana Lour. ) Seedlings

Li Yan, Liu Xinghui, and Zhuang Weimin
( '"Department of Land and Environmentd Science, Fujian Agricultural University, Fwzhou 350002 *Department of
Hornticulture, Fujian Agriculiurd Unwersity, Fuzhou 350002)

Abstract: The effect of magnesium deficiency on photosynthesis of longan ( Dimocarpus longana
Lour. ) seedlings was studied using hydroponic experiment. M agnesium deficiency led to the decline
of the contents of chlorophyll and carotenoid, the capability of light energy absorption of chloroplast as
well as maximum photosynthesis at both light and CO; saturation conditions. On the other hand, the
apparent quantum yield, carboxylation efficiency and both light and CO2 compensation points turned
out to become higher as magnesium become deficient. The results of chlorophyll a fluorescence induc
tion measurement showed a decrease of Fv/Fo, Fv/Fm and Fd/Fs in magnesium deficient longan
leaves, indicating that primary light energy conversion ability and potential photosynthetic activities of
PSII were inhibited. The decrease in Fega/ Fr36 under magnesium deficiency condition suggested that
the regulation of excitation energy distribution between PSII and PST was reduced. The discussion
was made on the responsive mechanism of longan to magnesium deficiency.
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