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Abstract; In order to understand the photosynthetic physiological ecology characteristics and its response to environmen-
tal factors of arbor dominant species in alpine environment of Napahai,use LI-6400 portable photosynthesis measuring
system to determine the characters of diurnal change of net photosynthetic rate (Pn) and the physiological, transpiration
rate (Tr) and water using efficiency (WUE) and analyzed ecological factors of the 5 dominant species in Napahai. And
compare the correlation analysis of photosynthesis parameters and environmental factors. The results were as follows: (1)
According to the determination of the 5 dominant tree species, daily variation of Pn of the species showed bimodal type
except for Quercus aquifolioides. The level of peak value of Pn was: Picea asperata> Pinus densata> Crataegus pinnatifi-

da> Populus rotundifolia>Quercus aquifolioides. The numbers of Pn were 21.583 3,21.566 7,15.208 3,14.1833 and
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11.866 7 pmol + m™ -
which are consistent with PAR. Ci was instead point to the trend of Pn. (3) The average of WUE and LUE were consist-

s, (2) Tr and Gs of the species were higher in the noon and lower in the morning and evening,

ent with the Pn. Picea asperata and Pinus densata were relatively higher. The numbers of WUE were 3.27 and 5.82
s"'; the numbers of LUE were 4.42% and 2.99%. Quercus aquifolioides was the lowest, only 0.92 mmol -
m? + s'and 0.74%. (4) Pn of the species had significant response to the change of PAR and Gs. WUE of conifer was

2
mmol + m™ -

significantly greater than broad leaved tree species; it was more efficient to the alpine environment strategy. Planting

large area of Picea asperata in the mountains around the lake has efficient practical significance for the regional vegeta-

36 %

tion restoration.
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Table 1

Fundamental state of 5 dominant

species of forest in Napahai

) N Ar
T TR T S
Tl . 4
. Tree age DBH  Height
Species Mature or
(a) (em)  (m) ,
sapling
g LA 10~15 15~20 5~10 A
Pinus densata Mature
=tz 5~7  6~10 1.5~2 4
Picea asperata Sapling
ERES 7] 6~9 10~13  4-~5 JRAF:
Populus rotundifolia Mature
1A 6~9 10~13 3~4 AT
Crataegus pinnatifida Mature
JIEC R LR 6~9  6~10 1.5~2 JRAE
Quercus aquifolioides Mature
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SERER F 2% R ( LUE = Pn/PAR) F1K 43 F F 250 %
(WUE =Pn/Tr)
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Fig. 1 Diurnal variation of atmospheric temperature
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Fig. 3 Diurnal changes of Pn and PAR in leaves of 5 species
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Fig. 4 Diurnal changes in of Tr of 5 species
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Fig. 5 Diurnal changes of Gs of 5 species
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Fig. 6 Diurnal changes in intercellular CO,

concentration of 5 species
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Table 2 Comparison of daily mean and the differences

of Pn, Tr, WUE and LUE of 5 species

P T WUE
i " ' LUE
. (pmol + (mmol +  (mmol -
Species 2 2 4 2 4 (%)
m-+s’) mTes’) mT-s)
=tz 748+ 275+ 327+ 442«
Picea asperata 8.44 be  1.56 be 2.54 b 1.16 a

e LA 12.52+  2.35+ 5.82+ 2.99+

Pinus densata 5.50 a 1.01 ¢ 1.91 a 1.36 b
HEY 8.42x 3.30+ 2.77+ 1.942
Populus rotundifolia 3.44 b 0.25 b 0.78 b 0.45 ¢
1A 7.95+ 291+ 2.99z 1.63+
Crataegus pinnatifida 3.95b 0.71 be 0.97 b 0.45 ¢

JIEL i LR 3.83% 4.61+ 0.92+ 0.74+
327 ¢ 1.17a 044c¢  033d

Quercus aquifolioides

T B P B AR HE 22 5 [F) 51 7] S B s 22 5738 357K 7 (P<0.05) ¢
Note: Means + SE; Different letters within the same column mean significant

differences (P<0.05).
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JUELE LR 22 A1 1 4 Fof s o 20 25 B0 113 8 38 ) £ A
S, LA AN LAY P 53R R 2
EAAEAERE

4 i

4.1 Bt AR H T

XUBCRITT TTF- (2008 ) X P4 EOA 2 41 X )1 I
INARRYBITSE LR BT, L B ] A0 AP B B R
111728 BSFAH 45 (2014 ) X 78 580 11 L w55 1L AR B4 0T 5
IR LR Pr H AR (S B LR (UAE 6 H
A4 1400 I BL AAAR7 B ARBETE R, JITE
w5 IR Pn 553 — 2, R BN FIETURRAE , Al L[A]
— YR Pn AEARIRIME KT h i B2E R, 1K



520 U0 Y 36 4
* 3 5™RT Pn SEEFHMEXESH
Table 3 Correlation analysis between Pn and other factors for 5 species
T &l ﬂ] PAR Gs Ci Tr Ta RH
Factor Species
HEH 0.950 * 0.719 # * -0.827 # * 0.756 # * 0.710 # * -0.817 = *
Populus rotundifolia
1A 0.938 * = 0.834 = —0.898 = * 0.650 * 0.101 =0.917 = *
Crataegus pinnatifida
p =k 0.958 = 0.927 == =0.917 = = 0.752 == 0.672 = =0.754 = =
n Picea asperata
e L 0.823 * = 0.808 = * -0.884 * * 0.883 * * 0.676 * * -0.922 # *
Pinus densata
B AR 0.837 % 0.915 # = -0.869 # * 0.847 # * 0.349 -0.292

Quercus aquifolioides

e owx 7E0.01 AKCECRMN) [ IEAHSE, + 7E 0.05 AKF OB 13

Note: ** Significant correlation at 0.01 level ( double sides) ,

B W Fh X R BT IR 7 B 3E AR AE L X1 SCORE AR
(1991) XFEPH AL =y LR 25 42 | &5 4855 (2000 ) FI
2P A (2014 ) X VLI b Az AR G 56K ) 1| 9847 , X IR
2228 (1993) X ARILAE Y Pn (B A 5T 5 AW 55 45
TRILA 3, BRI BUERIEEIE , A58 T
o R LA AU RS AE IS (38 A2 A AT 8
LB A ER T ELAT A O M i A o e A il
Hegsm M ADGREIE AT A1, I b s eI+ %
A R BRI SR 1 6B AR G (I AR
45,2006) o X — PG R H A AR X 5 % IR IR B Y
TERAAE RIS A7 AR —Fh T B8, 0 e A
TERN 2 PRI A K 0 1) AP 1) < RN 358 78 2 AR 7K 43
HER AT RE S 15 VR A AL A B 56 A VR G A 8« A
R G ) FZAR R R (AR I BERE DL 1995)

AR, 242 Pn fie KAE B 0 = 1 el i ] 45
(2009) XF#TE K L SRS 10 a ZE4G 1 S5
IZER(9.74 pmol » m™ - ™), INHEAY Pn B KAE
[FIAE s T4 e 5 45 (2008 ) Xl b Il A& R I 5%, 18
B Pn S RAE TRl 45 (2000 ) X 4 VLI i 14
(8.84 pmol + m? - s ) IFSY, 5 [F £ K F & R Hb
DXHY)I 58047 (16. 62 wmol - m™ « ™) BOA—E (B
4 2014) , JIE B ILEE Pn i KA S5 R EE PG 45
(2014 ) X 7 58 B /57 LLRR B4 A9F 5% 3 AR — 3K ((12.08
pmol + m™ ™) o G IR E , KA CO,
SYFEAR, BE EAEYD A PERE DL A, (H A 5T 25 1
FIARF G HR SR s TP IR X, X o1 E
(1993) KB, = B HE 'G5 FH 2 Bt 26 3 v B2 1)
T B AR A R i LA A LA T
[ B 30k TRV B M XA, X T REA 2 7 THI Y

# Significant correlation at 0.05 level (double sides).

J PR s — 5 T 2 B AR T R, COL, 3 IR m, #b
2T CO o FRARB AL 5 53— J7 Tl A B T ARV S
ETE R DA BTG I, A S B S E A A A
S IEADE X EHAR AL S5 TOLEEN
i3 #4 (Sparks & Ehleringerh, 1997) , R, iR 1R 5
F14) ey JER S e YA A DX 3 PR R X 365 v B O A AR
L T e T 29 B S )R X A8 1 A A o R A
TR MEHER]

BB 2 A2 F i A B B A 5 LA Y Pn
DA HP B AR ESF] |, DA R/ () R AR R B 346 AN ], e
2 IREE K (A A o 2 B A AN AR R) A TR R o & 4R
FHXF SR R85 PR 7 1% i o7 b A7 25 5 (R OK B 46
2015) o AHEGE B RFD Pr (5 R (E K H
HR R E R T RE A Rl — e B2 bR B DI £ i
A LA B g 6 A S R T DA RO 5 LU AR 1)
TN, 35 X = LS e A AR R G A 3R
DEFHT H AR 53 A FEAEAE — 2

ARG LI, 5 PR AT Pn (55 PAR 7251k
HBREA BEN Bk, RN Z = mRR
il , PAR 230 M0 B8R ) i s Mk HE B 40 S B0 ) e
Pn W EURA R A% 3, AR B EL Gs | Ci BBl B —
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