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Abstract : [Objective)] The study is to confirm the comparatively adaptive ability of Amygdalus pedun-
culata Pall. through experiment, which would provide theoretical basis for large-scale cultivation and sus-
tainable development for Amygdalus pedunculata. [Method) Four-year-old A. pedunculata Pall. in Ordos
Desert was taken as the subject to study its physiology and ecology with the 1i-6400 photosynthetic instru-
ment. [Result] D The curves of diurnal variation of net photosynthesis rate in leaves of A. pedunculata
Pall. show two peaks,occurring at 12:00,and midday depression of P, is found in leaves. @ There is a wide
range in the ecological factors of the young trees of A. pedunculata Pall. The peak value of two-year-old A.
pedunculata Pall. net photosynthesis rate comes early than before; @ The major physiological factors that
affect the diurnal variation of P, of A. pedunculata Pall. are G,, T, ,PAR. @ The reasons for midday depres-
sion of photosynthesis is mainly due to the stomatal limitation,and all kinds of ecological factors show sig-
nificant relativity. ©® The LCP and LSP of A. pedunculata Pall. are 25. 69 and 2 175. 53 pmol/(m’ « s) ,re-
spectively, CCP and CSP are 57. 30 and 1 085. 19 pmol/mol, respectively. [Conclusion] As a result of the

complex climate in Ordos Desert,the sand A. Pedunculata Pall. takes on a broad range of solar energy utili-
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zation and powerful photosynthetic potential. As a whole, sand A. Pedunculata Pall. is a solar plant with

great efficiency in photosynthesis,which has an important role in ecosystem of desert.
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CO,-response of photosynthesis
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Fig. 1 Diurnal changes in net photosynthetic rate of
A. pedunculata Pall.
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Table 1 Differences of photosynthetic parameters in A. pedunculata Pall. leaves of young and bearing tree

EEBR e S TR R
Photosynthetic parameter Two-year-old Three-year-old Four-year-old Five-year-old
P,/(pmol » m~ % « s™ 1) 14. 39 aA 10. 56 ¢C 12. 05 bBC 13.04 bAB
G,/(mmol e m 2 « s 1) 0.23 aA 0.18 bB 0.18 bB 0.21 aAB
T,/(mmol * m~2 «s 1) 3.86 aA 2.88 bB 2.86 bB 2.94 bB
C:/(pmol » mol™1) 243.8 ¢B 261.6 aA 252.9 abAB 248.5 bcAB
L./% 34.68 aA 29.87 bB 32.8 aAB 32.57 aAB
SUE/(mol ¢ mol™ 1) 0.011 5 aA 0.008 3 bB 0.010 2 abAB 0.010 8 aAB
WUE/ (pmol « mol™1) 4.29 aA 3.84 bB 4. 36 aA 4,48 aA

< AT RO P R )R 5 7 B R 22 R 35 (P<<0. 01) BR AR T/ 3 2 2% 22 7 8.3 (P<20. 05).,
Note: Different capital letters show significant difference (P<C0.01) ,and different small letters show significant difference (P<C0.05).
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Table 2 Correlation coefficient between P, and its major influencing factors of A. pedunculata Pall. leaf

Inﬂfﬂicm G T, VPD PAR T, P,
G, 1 0.915** 0.503 0.734 0.649 0.892*
T, 1 0.801* 0.930** 0.888* 0.922%~
VPD 1 0.910* 0.975* * 0.691
PAR 1 0.951** 0.833"
T, 1 0.802"
P, 1

W% % % 43H1FIR% 0.05,0.01 B FHKFE,

Note: % , * * significant at 0. 05,0. 01 probability level, respectively.
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Table 3 Path coefficient analysis between P, and its major influencing factors of A. pedunculata Pall. leaf

PSS RINER S R

] 223 42 2 31 Indirect path coefficient

Influence  Direct path

factor coefficient Gy C; T, VPD PAR T. RH
G, 0.558 —0.031 0. 457 —0. 380 0. 334 —0. 296 0. 250
C; —0. 456 0.038 —0.085 0. 396 —0.149 —0.161 0.043
T, 0. 500 0.511 0.077 —0. 606 0.423 —0. 251 0. 268
VPD —0.756 0. 281 0.239 0. 400 0.414 —0.138 0. 250
PAR 0.455 0.410 0. 149 0. 465 —0.688 —0.176 0.218
T, —0.492 0. 336 —0. 150 0. 255 —0.211 0.163 0.471
RH —0.509 —0. 275 0.039 —0.263 0.372 —0.195 0.455




130 TG JEAR MR 72 4 CA AR RO

% 38 &

i 3k RN W Bk A0 A Bk T 3 KO (CL L T
BB FRAT 09 Z2 0LV 181 15 7 F2

Y=75.991+33.757 9X,—0.098 2X, +

1.315 4X,—7.782 0X,+0.004 3X;—
1.053 7X,—0.557 4X5,
(R*=0.993,F=171.303 9; P<C0.01),
2.4 KRR R B S 5 45 1%

DL 4 AT A AR Ak O S LR 5 X G L o Al L
5506 5O RIHRE S . BIE 3 AT LU Y KA s Bk
Bt ol AR B (S S A A AR A . 7B
T AP T AMES R TFHE o A ETH
BUR TR @ 2 ARG5S R k5 (H
A ARG PAR, RV 3 i %5 2R R AL
MmN, B AR 2t e By B & 5 3l e Bk (53, 71
pmol/ (m” « s BBk (40 pmol/(m* « )AL,
KW I Wb EL A /N LCP 3 I ol A 3t 1X < A7 J Bk X6
SE R R m . TR 4 A YA RO AT

292 000 pmol/ (m? « ) I IR IKBDEAR A . L5
FeAFSAE 2 175, 53 pmol/(m” « s) 4 X R B K A
ML 50 e SR A T KT R LA
BG4 B P AR UEW] T B AR B 61 B
A AR R 5 s DR 4 3 L

25
- 20
Tm
w15
g
° 10
g
=1
N s
Ry

0 ) 1 1 1 1
500 1000 1500 2000
-5+ PAR/(rmol e m™ «s™")
3 AW Ak I B S e iz i 2
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Table 4 Light-response of photosynthetic parameters of A. pedunculata Pall.
HEERSEH S 17 4845 1B S A
Photosynthetic parameter Fitting datum of light-response s Measured datum
BRI A () / Gumol » m™2 + 571 20. 68 ~20. 80
Maximum net photosynthetic rate
i‘ﬁ’f@*ﬂ)ﬁ(llsp)/(pmol +m 2+ s 1) Light Saturation point 2 175.53 =2 000
Ij‘)‘g_f{cllf% F(LCP)/(pmol « m™% « s7!) Light compensation 25. 69 ~25. 00
in
5 Il R (R,) /(pmol » m™2 « s71) Rate of dark respiration —1.625 —1.18
JEAME A BT AR (o) 0.059 9 B
Quantum yield at light compensation point T
N BT T30 % (¢) Intrinsic quantum yield 0.066 7 —
AN 5 B A HE 2 B () oo 1 -
Slope beeen dark respiration and light compensation point U
R? 0.998 3 -
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Fig.4 Responses curve of P, to CO, level
of A. pedunculata Pall. leaf
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Table 5

CO,-response of photosynthetic parameters of A. pedunculata Pall.

HEENS R

Photosynthetic parameter

Fitting datum of CO,-response

CO ma R A {8 SEAE

Measured datum

RuBp i KA 3 F (Apar) /(pmol » m™2 « s71)
Maximum regeneration rate of RuBp

CO, M1 145 (CSP)/(pmol + mol™1)

CQO; saturation point

CO, %Mz 5 (CCP)/(pmol + mol™1)

CO; compensation point

M EUR LA (poccry ) /(mol « m™2) « 57 1)

Intrinsic carboxylation efficiency

COz #M STAL R R ALK (@ ) /(mol » m ™% « s71)
Carboxylation efficiency at CO; compensation point

COz #2535 G AR LR R R (o )/ (mol « m™2 « s71)
Slope beeen photorespiration and CO; compensation point

RZ

47.36 ~46. 20
1 085.19 >1 000
57.30 ~53.92
0.172 -
0.145 4 -
0.158 1 -
0.999 6 -
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