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Comparison of the Diurnal Variation of Photosynthesis in Three Varieties

of Ilex xaltaclerensis
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Abstract Three varieties of Ilex xaltaclerensis ( ‘Belgica Aurea’ , ‘Gold King’ , and ‘Lawsoniana’ )
were used as test materials, the diurnal variation photosynthetic parameters such as net photosynthetic rate(Pn),
transpiration rate(Tr), intercellular CO, concentration(Ci) and stomatal conductance(Gs) were measured by
LI-6400 photosynthesizer, and the relevant physiological indexes of leaves were determined and correlation
analysis was conducted. The results showed that the Pn of the three varieties was affected by physiological
and environmental factors to different degrees. The main physiological factor affecting Pn was Gs, and the
environmental factor was atmospheric temperature. The diurnal variation of Pn of the three varieties showed
a bimodal curve and the “siesta” phenomenon, which was mainly caused by non-stomatal factors. Pn, Tr,
chlorophyll content, and specific leaf weight were in the order of ‘Lawsoniana’ > ‘Belgica Aurea’ > ‘Gold

King’ . To sum up, ‘Lawsoniana’ has the highest photosynthetic production capacity and can grow rapidly.
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‘Belgica Aurea’ comes in second and is least affected by the environment. The ‘Gold King’” had the weakest

comprehensive photosynthetic performance.

Key words Ilex*altaclerensis; photosynthetic rate; diurnal variation; environmental factors
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Fig. 1 Diurnal variation of humidity and temperature
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Table1 Comparison of photosynthetic pigment content, leaf water content and specific leaf weight among three varieties
of llexxaltaclerensis

IR /(mg - g7)
Chlorophyll content

A

A KR 1% i/ (g-m?)

Variety
atb

Leaf water content Specific leaf weight

a/b

‘IR A4 Belgica Aurea’ 4.030 + 0.738b

‘4r 85 Gold King’ 3.234 £ 0.344b

‘RN JE B 4N Lawsoniana’ 8.548 + 0.266a

3.168 = 0.150a
3.012+£0.233a
2.335+0.537a

62.549 +2.783b 180.214 + 3.128a

67.930 +2.736a 128.645 + 1.113b

60.837 +2.160b 192.487 +2.503a

VE: FPEHEEARNG FREERRZE S (P0.05).

Note: Different lowercase letters after data in the same column indicate significant differences (P < 0.05).
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Fig. 4 Diurnal variation of net photosynthetic rate among three varieties of Ilex xaltaclerensis
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Fig. 6 Diurnal variation of stomatal conductance among three varieties of llex xaltaclerensis
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Table2 Comparison of daily mean values of photosynthetic physiological parameters among three varieties of
Ilex xaltaclerensis
- HOL R / AL/ JfilE] CO, #RJE / ZEMEHAR / SIS /o7 S4B FH 2% /o
Du.ﬁj (umol - m”-s") (mol-H,O0 -m?”-s") (umol-mol") (mmol-m”-s") ARITRIAS 1% JERERIHI %
Variety . WUE LUE

Pn Gs Ci Tr
‘1l Vard > {\ ’
. > ’J.‘ﬁjéi , 2.441 +0.620ab 0.102+0.011a  280.570 + 15.557a 3.456 +0.310a 85.945 + 16.693a 0.153 + 0.055ab
Belgica Aurea
. S, 1.630 + 0.891b 0.087 £0.015a  301.529 +19.478a 2.697 +0.276b 60.537 £31.519a 0.071 = 0.081b
Gold King
61—‘—er: Q b
‘ﬁpjj ’EW’V‘], 3.084 + 0.934a 0.109 +0.016a  279.906 + 14.359a 3.743 +0.497a 103.722 +38.938a 0.210+0.071a
Lawsoniana

T PR S A NS R 2 5 B (P <0.05),

Note: Different lowercase letters after data in the same column i

ndicate significant differences (P < 0.05).
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Table3 Comparison of correlation coefficients between photosynthetic rates and main influencing factors among three

varieties of Ilex xaltaclerensis
r A AT Hifa] CO, ¥efiE ZEMBHR TR FHRT RS T
Variety Gs Ci Tr Ta RH JERIAARIT PAR
NPT = I\
‘ i~ /J.\ﬁﬂzﬁ , 0.792%%* -0.825%* 0.413 -0.427 0.285 0.184
Belgica Aurea
ANy ==} ’
. ilﬁ? s 0.91%** -0.793** 0.678* -0.783%* 0.692* 0.01
Gold King
‘l—‘—r:'—.: Q 9
‘ﬁFjJ )EW/V\], 0.911** -0.821%** 0.452 -0.614%* 0.5 0.185
Lawsoniana

T * FORTE 0.05 AP LI EARR; ** FoRAE 0.01 KF L BEHRK.

Note:* significant correlation at the level of 0.05 (bilateral); ** significant correlation at 0.01 level (bilateral).
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Table4 Multiple regression analysis of photosynthetic rate and main influencing factors of different varieties

A

ZIuiE A A Jr e

Variety Multiple stepwise regression equation K
‘DURE R4 ‘Belgica Aurea’ Y=-0.85X,-0.472X, 0.879
‘4B ‘Gold King’ Y=0.554X,-0.599.X,-0.217X, 0.967
CEEINEYN’ Lawsoniana’ Y=1.149X,-0.234X,0.57X, 0.975
T X X0 X0 X Xoo X 0 GIJE Gs, Ci, Tr, Ta, RH, PAR,

Note: X;. X5, X;. X,. X5, X, refer to Gs,Ci,Tr,Ta,RH,PAR.
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varieties of Ilex xaltaclerensis
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