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Abstract; The seasonal variation and daily dynamics of photosynthesis of Pinus massoniana and Schima superba were
compared at the two different ecological restoration stages in the soil erosion area, Changting County, Fujian Province. The
results showed that the net photosynthetic rate (P,) of P. massoniana displayed variations in seasonal pattern with a peak
in October at the initial restoration stage (plot I ) and two peaks at the subsequent restoration stage (plot Il ) , the higher
one in April and the lower one in October. Moreover, the mean P, in winter for P. massoniana was significantly lower in
plot II than in plot I (P <0.05) , while it reversed in April (P <0.01) , indicating higher cold tolerance of P. massoniana
in plot II than in plot I. In addition, there was a similar seasonal dynamics of P, for S. superba both in plot I and plot1l ,
with a peak in July. However, the P, in plot II was higher than in plot I , which still remained high in October, implying

that S. superba in plot Il grew better after ecological recovery. Based on the variations in stomata conductance, intercellular
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CO, concentration and stomata limitation, it was suggested that the slow decrease of P, after 8:00 a. m. in P. massoniana
and S. superba in July and October was closely related to the stomata. This result indicated there was convergent adaptation
between these two species under the extreme stress, i. e. , limiting evaporation by stomata adjustment, which would lead to
the decease in photosynthesis as well. This decrease mainly accounted for the slow growth for the both species in plot I .
The transpiration rate (7,) and P, of S. superba were higher than those of P. massoniana both in plot I and plotII ,
particularly in plot Il , suggesting that S. superba may be more competitive than P. massoniana during the ecological

restoration.

Key Words: net photosynthetic rate; seasonal variation; daily dynamic; Pinus massoniana; Schima superba; Changting

County
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Fig.1 Daily dynamics of photosynthetically active radiation ( PAR) , air temperature (T, ) , and relative humidity (RH) in different season
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Fig. 2 Seasonal variations of net photosynthetic rate (P,) and transpiration rate (T,) in leaves of P. massoniana and S. superba in plot | and plot
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Fig.3 Daily dynamics of net photosynthetic rate (P,) in leaves of P. massoniana and S. superba in plot | and plot II
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Fig. 4 Daily dynamics of intercellular CO, concentration (C;), stomata conductance (G,) and stomata limitation (L,) in leaves of P. massoniana

and S. superba in July and October
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b G HEAE T 10 pmol -m s ™! X RIAB FHIY W BB BRI A RES o ASBRIT R B L AT B
KEHEAHFEN 9. 88 pmol +m s ™, FILTF 10 wmol -m s ™, 158 H7E 4 52 2 BE 2 ey A 58 vh A 119 A ROAR L
R4F. o4 AHAT by, SR SAMH ;AT ARE T BB X R EDEERHEZER B — R E

®1 DEMSAERNESERREBEEMNE LB

Table 1 Comparison between P. massoniana and S. superba in net photosynthetic rate and transpiration rate

FEHE H5hR CSE 1A 4 A 7H 104 EEE
Plot Index Tree January April July October Annual mean
I #HbEHEEP, R (P. massoniana) 2.15+0.13  2.39+0.23  2.05+0.13  3.69 +0.35 2.57 +0.20
(pmol-m=25"1) A% (S. superba) 2.88£0.63  4.69+0.15** 7.35+2.06* 5.04x1.72 4,99 +1.11*
FIBHE T, R (P. massoniana) 0.68 +0.17  1.31£0.048 2.06+0.44  2.03 £0.11 1.520.12
(mmol+m~%s71) AFiF (S. superba) 0.80+0.093 1.77 £0.23* 5.43+£0.60** 2.42 +0.67 2.60 £0.32**
I #ba#EEP, R (P. massoniana) 1.34+0.31  4.37+0.42  2.84+0.16  3.87 +0.38 3.11 +0.14
(pmolem=2s71) A% (S. superba) 3.50 £0.60** 5.28+0.93  7.77+1.73** 6.99 £0.20**  5.88 +0.613 **
FIBHE T, R (P. massoniana) 0.63+0.18  2.91+0.59  2.940.18  2.65x0.22 2.28 £0.24
(mmol+m~2s"1) AP (S. superba) 1.06 £0.096* 2.45+0.55  6.31+1.42* 3.47£0.32*  3.32:0.45*

* FNTESW WMERKE LA BEER; » + BRE 1% HWFKFEELAEHRBEES Indicates difference is significant at 5% probability

level; # s Indicates difference is extremely significant at 1% probability level

AFIASEHE, B 1T 5 AR 5RO G RRAEFP (] 49 22 R s [ oK, REAREHL 1 2 WA ZEH A H3E
R BB RS PR [R] B A LS AL, TR E AR B = A B, R AE R R
3 #ig

(D) EEKITK LR X BB D RN SARFECEEF AR B NE T, HREYERK RS

HEAMH RS R, EUER 4 MBI A Grp Fedh [ DRAREHES R B K ME (3. 69 pmol +m
s MBLAERK S AR T D BN OR & HRET R K (4. 37pmol -m > s™") | FkFEIRZ (3. 87 wmol -m *s7"),
KA BRE R EBARAS T DR EA TERSZ BB IS HeHh T ke I AR E 5 G H B R, 57
3% 7.35 pmol -m s H1 7. 77 pwmol +m s, HAEHY [T ATk M o6& 8 RAN4E e 7E 805 K F (6. 99
pmol +m s ") | R E B PG MISLHEG , 4 SIKEBER R AP AR A K R IF,

(2) &2, /et 1 BREMEDLE B TIERILEE 8:00 J5 218 T REFFEIFTERMUK T, HEot &3 R
H#{E (1. 34 pmol -m s ") BZEMLTHEM 1 (2.15 pmol-m*s™") (P <0.05) ; FZ, it [ T RMEEEH
S HBIME (4. 37 pmol -m s ") MR B3R FAREM I (2.39 pmol -m s™") (P <0.01) , LR&ZEREH, Fih
11 55 B AARAIIR o 38 O RE 75 FAE oL T TR

(3) IRESALFBE M lE] CO, ¥R BRI AL R HIE AR 4k 7 il HI W7, B MRk ZE e o T 5 BAR 5 AR fir ot
AHRFFEZSILERZ W 8:00 528 T EBH X RNEKMB IWEL WARERZET , SRMEARHEE
TE B — ol [ %) A 3 A 23 WAL, B ALV 9 PRI ZE S kK, (B R B A2 ARG & R RN 1,
XSRS [ REW S ARMAREEH— N EZERA,

(4) [F—H5, REF G R SR HEENH B E TSN, UHAEM T mRfEEFERE, R
M E SRS , A SMERER R AR , ATAEK EREETDEMR,
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