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Abstract: In order to understand the dynamic variations of photosynthetic capacity of Rhododendron to adapt to

environmental factors in different seasons. Rhododendron delavayi, widely introduced and cultivated, was planted in a
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2-gallon plastic basin in the open field. The dynamic variations of photosynthetic characteristics and influencing factors in
different growth phases were investigated by the technique of gas exchange and chlorophyll fluorescence. The results were
as follows: The growth cycle of R. delavayi were almost overlaps with photosynthetic variation at Kunming area. The
variations of photosynthetic characteristics reflected the variations of growth cycle. In the net early growth period from
May to July, the photosynthetic rate (P,) increased rapidly, the stomatal conductance (G,) was the decisive factor
affecting P,. The relative humidity of air (RH) had a significant indirect effect on P, by affecting G, and transpiration
rate (T,). The P, and growth could be stimulated by increasing RH at this phase. In the peak growth period from July to
October, the RH, P, and G, of R. delavayi were high and stable. However, lower air temperature (AT) in this phase was
a unique climate character in Kunming area. Low AT became an important factor affecting photosynthetic capacity at this
phase, and increasing AT could improve P, and promote the growth of R. delavayi. In the late growth phase after
October, AT and RH decreased rapidly, stomata closed gradually, the maximum quantum efficiency of photosynthetic
system Il (F /F, ) and P, were declined. G, and F,/F, were the main factors affecting photosynthesis at this stage. Our

42 %

results can provide important references for the scientific cultivation and popularization of R. delavayi.

Key words: Rhododendron delavayi, photosynthesis, temperature, relative humidity, influencing factors
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Fig. 5 Comparison of net photosynthetic rate
(P,) in different growth phases
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Table 1  Correlation among photosynthetic and environmental factors
RSN PSI fiek
HYEA R = i 2 I i > N = VE
AT Factor {ffh‘ﬁ;‘ AR w%léTE'FE 73%711%3: TS CO, v it B i
" s . &n AT
C F./F,
LRE G, 0.907
HEMEH AT, 0.608 s 0.467
M RE g, 0.845 0.849 s 0.648 s
M2k COMKE C, 0.847 # 0.883 s 0.607 s 0.983
PSIRRETHR F/F,  0.884 #x 0.877 0.650 0.857 #x 0.878 s
SR AT 0.889 s 0.763 3 0.721 =3 0.854 s 0.854 s 0.876 s
FAXTIRBE RH 0.708 #* 0.717 #* 0.623 #x 0.812 #* 0.809 3 0.750 3 0.614 #x
e o+ 3R 0.05 BEIKE; s FR 0.01 WE K,
Note: #* indicates significant level at 0.05; #* indicates significant level at 0.01.
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Table 2  Path analysis between the factors and P, in different growth phases
§ A Eﬂé‘ifﬁfé I‘Eﬂ‘ﬁﬁﬁ& —¢, —T RH AT —F /F,
A I My A A Through Th h Th h Through Through
. . roug roug roug roug roug
Growth phase Factor Direct path  Indirect path c T
' . . RH AT F/F
coefficient coefficient ’ vm
AR G, 0.636 0.352 — 0.302 0.052 — —
Early growth phase
T, 0.336 0.617 0.571 — 0.046 — —
RH 0.051 0.934 0.632 0.302 — — —
Az K AT 0.802 — — — — — —
Peak growth phase
AR F/F, 0.583 0.232 0.232 — — — —
Later growth phase c. 0.559 0.242 — — — — 0.242
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FHRY EEAEE A 1

25 F TR A5 38 1k R 2 A B R ] AR K
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