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Table 1 The general situation of geographic environment of two regions

HiIX
Region

A Shenmu
(BLRDE)
( Mu Us Desert )

(7204
Yangling

Jb45.37°27.5'~39°22.5'

North latitude
R#,107°20'111°30’

PR
Geographic location
East longitude

3R Altitude 1 100~1 300 m

Jedh (34°16'

North latitude

744 ,108°05'

East longitude

435~563 m

R il P B 7 2 XL Y A%

Semi — humid continental monsoon climate of warm
temperate zone

P5 Y e 2E B

Juncture Area of Tableland, Slope. Beach
9.0C~12.9C

635.1~663.9 mm

A e B KRl o 2 KA

Climate Semi —arid continental monsoon climate
HiH R

Landform Wind sand grass shoal area

AEHiR Annual mean temperature 6.0C~8.5C

AF[# 7K & Annual precipitation 250~440 mm

FFHH R Average annual sunlight 2 876 h

FEFFE I Annual frostless period 169 4
FHEFREE Planting condition b+ Sandy soil

2196 h
315 4
VD% + Sandy loam soil

s A R I 4371 F 2008 4 8 H A
TEWHBEAT . 2 E Li—cor AT A7 Li— 6400 {5
HEOEENTTEE RGN e, R FF RS . e
A& AR (Pr) (RIS, A8 E B 5 . 285 5K
F(Tr) KILFEE(Gs) HIHLE] CO2 ¥R FE ( Ci) VKRR
CO2 W JE (Ca) M FIREE (T R ( Ta) FUCEH
RCER ST (PAR ) FAR X (RH) ZEAE B A S 1,
1.3.1 AkbmFa Tang EFLTELE T
ZHYIER, A 8:00 F] 19:00, 45 2 /NEHI5E —IK ., 4
Y 3 et B AR5 3 4 R K BT 1(E.
1.3.2 Ao~ AsEenLatem g e Ry ig
KRB 9:00~11:30, W 345 . ok AL B ARy
LED L83, SR 24°C~27°C ,RH 500~70%, &
e 28 CO2 1R 360~390 Pmol/mol, PAR 43 BIi&E N
2000, 1 700, 1 400, 1 200, 1 000, 800, 600, 400, 200,
150,100, 50, 20 Fmol/ (m” »s) 1 O #mol/ (m” »s), 7E 0
~2 000 tmol / (m” +s) JHRIE FE I 1E Pr—Par Yo
k.
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ek TR A5 BN AT (LSP) S RT3 TS Y
Prax o FHE(0~200 P‘mol/(m2 ) ) NEBHRERY T,
SV FR S # L £ (LCP) » Bt 012
1.3.3 & —CO LMoy 2 M ERE N
R A 9:00~11:30, 23 CO2 il FasE 20 min
FEAT  AEHBIE AR A 1 600 Hmol/ (m” «s) 6
EH RS (LED YEUR) & 358k 25°C 38 B
RSB 9970 SR AER. CO2. HAK FEBR T
A3 5135 52 3 400, 300, 200, 150, 100, 50, 400, 400, 600,
800, 1 000, 1 200, 1 500, 1 800 tmol/mol . %5 /244
Bl 120 s, e RSERITIE] 180 s FRIK 224 CO2
W R AR TAL A A DE R R A DAARUE BT A5 &
TR R

FIH SPSS GEit o ik A4t AU A CO2 M 1 i

2, R AR,
A= CEX Ci X Apa/ (CEX Ci T Apa) = Reyp (2)
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A CO2 ¥R 5 Ry WP s A N RuBp 6K
AR,

4 Pn— Ci SSMME AT = JTH A, H /b —
FerE L 5 2, 15 H COz H AN A (CSP) Je i Al CO2
WREE Y A (B Rubisco e KFFAEE ), FRAE(O
~200, tmol /mol ) CO2 ¥ & T Zi4k [A] 3K CO2 Fh
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M 2,3 & L BB KA B 1€ 28 i & 7 T
FIARHLIX, A s X B R 3 ARDELE . AR
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FEEF 2L T I T ) AERHR PR Wi 2 B R 5 HLAE
R T ., BAERAES R ITTH 4 a E KW
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Table 2 The main phenophase of Amygdalus pedunculata Pall- of two regions

)15 #H Phenophase (M—d)

HiX
Region HIAE] BEAEH iE S Gl SR &4
Semi-bloom Full-bloom Early stage of fruiting Ripening Defoliation
PR Shenmu 4.20+3 5.15+3 6.10+3 8.20+3 10.25+3
¥ Yangling 3.25+3 4.15+£3 5.25+3 6.15+3 10.243
®3 FMHXEEKRRREEKIER
Table 3 The growth and development condition of Amygdalus pedunculaia Pall- of two regions
LRSI LIDARERIN JAE R S
Hi X Growth condition Leaf characters Flower formation Fruiting
Region Wm) RS i R AR () MR ()
Height Vigour Appearance Colour Shape Perfect flower Setting rate
Mok Lo W R WA Bl E RN o 0.
Shenmu Strong Open Dark ; light green Coiling small area
T Le kW HY W W CPREWEEA w -
Yangling Medium Vertical Dark ;light green Erect leaf big area
sle AR 33z b2y
2.2 J'Enﬁgazﬂﬁ - —— ¥ ¥k Yangling

KA A - Bl 6 & 3 (P) H AR L 2 XL
LR (18] 1), A7 3 X A XU H BT R, B
J5 10:00 IKFEH—A P i, FpoF 2B B 1R B
%885 14300 B w0, ol R i X0 2 300 v 0
WEfEFNGE, 12500 HIL Pn femg i, 14200 [0] 9% H 2X
“ORR7, 16000 HBLK R, IKEIESE Pr AFHRGE T
e, BRI R REEAKCTFUAT ., Bt AR —K Py
Pn AL NI ZY, Fe @35 18 Pmol / (m” »s).
FI R R e A e U, Wi AE 12300 il
B IR E AT AR A 15 b XK AR R AR G B
J% [ st 2 BE KA e B E R A B R TR Y
EN R T E .
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Fig-1 Diurnal changes in net photosynthetic rate ( Pn)
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(&1 3), W IMEIR AR B, e R G VR R v WS
Y% 10500 DUS Ci W BE e TAa, 16:00 /5,
BRI YA IR TR . Ci B E T
AHEF L Pl Gs, Ci #BTE 10:00 HBUES . Bk b
IX KA i B 10200, 14200 Py (IR, ELFE 122 00
Gs e KI, T G H1 R W IH e, W R 2 Gs R
#IET ) B P BB ERIEAE AT, Gs BOMERK, Ci
RREPARE KT, 3 B B - 1A 4 B 1 e SRR
B, Widh Pn (UK S IR, Gs AbF R RN BL
Ci 40 F BARAKF, P00 5 B T W HE N P Y
COz g/, INIE 4 28 % 1 BERR AT B L 1
ERIFIAHL X 22 50 B ik KRB Tr B & A
RS REAE  A2 LI B B K T K T A,
P Tr B0 I 2k (EL AR S (L RS ki
HILT 12:00, A5 2 4 tmol/ (m” »s) ., SE4 X
LA, AR A S, S5 aREd
e (B 5) 1T DL MORER S I T BN T
Ve, LR 5 T Hb I A A A v, 12000~
145 0025 8 IR B AU BT BR Bk X T
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Fig-2 The diurnal variation of stomatic conductance ( Gs)
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iz SR I X e . i 2 A7 A 23 25 7 (&)
6), 7E 0~200 tmol/ (m” s) Yo &7 ZUHR 5 41 110
LRMERT B T 1 b B O R A R 2 S 3 (3R 4,
b A X R BT REE (AQY ) B/ TG AME
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Fig- 3 The diurnal variation of Ci concentration
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Fig-4 The diurnal variation of transpiration rate(Tr)
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Fig-5 The diurnal variation of relative humidity (RH)
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Fig-6  Responses curve of the net photosynthetic rate

A K, ZRBHBED'E 5 5 KA e AR Y J B i
i BB R B FTERAR N Rubisco FYE 1/ HA
TFARIBIE PR LE B 02 N X3, 7EL 200
Pmol/ (m” «s ) LAJE » 77 52 MO AN 2R IX ., 76 I [X 1
FEDCARFN A (LSP) » P A A i I AR — 2, 17 % [
P RGBT (P ) WZE T B2, FHRHIIX IS
m T . AT KA PR A B A
HEBR T B A 50 1 BH A AR 0 X6 45 v O B 1 3 B
YE. 1 Walker (1989) PVl B 3 WU 26 0L & 11 75 11
A TIPSR Ryoy & > A8 KA i BE I I i 6
BERTHARMK, Pn—PAR f£R[E] 07558y .
AK.y=—9E—064"+0.027,+1.117, *=0.979, p
<0.01: 454k .y = —8E— 064" +0.0242 y —0. 5914,
R*=0.966, p<<0.01,
2.5 KimHkE1ERXT CO: MRz

Wi 55 PR L XA AW i Bk CO2 1 57 it 2 th A7 72
BEES(E T, BEE 3 AR EP, 15 0~200
Fmol/ (m” «s) HiZ ] CO2 YK ( Ci ) P9 AL EL R B B
NF S ZERKE, ik X CO2 #M 5 (CCP) B3
KFHARM, FA AR i Bk L 20% (CE) ) 2.
ERTHHEMIX, CE B, RFERIM ¢ ™. F
B Pr. CCP 22 5 TE U6 BHIX A5 [ B4, 15 BH Ff R
b DX AR A i b B2 A6 04 (Rubisco ) 7EAIE CO2 IR
GRLZREIEYER, 1E Ci 2y 200~~800 Mmol /mol it
B, Pn W Ci Wi B Ze 3G =5, PPIRGEZE Resp. f
ARHE XA B2 KT A ROALERE Ci ARWrHg iy ot
FErp, 506 S IRIGHE A (3 4) AR L AEPIHE AL

Ci KT 800 tmol/mol LA |, Pn HeAs bR FEFE
Ci W FHmmmn LT, e BH Bk B T AP B B 2R
BB, COz fEAN CSP 22 A K, BLAH AR AN f ALY
A BB K i T AWML T, it R
RuBp f AP R P2 g 2 @ AR HY X K
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Fig-7 Responses curve of Pnto COzlevel of A- pedunculata Pall-
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Table 4 The differences of photosynthetic parameters of

Amygdalus pedunculata Pall- between two regions

S Y. S 4L ok 1K Shenmu
Sl Wi o
Lightresponse of Yandli (B EWE)
photosynthetic parameter anging (Mu Us Desert )
NI 2
FEFME LT LCP (Pmol/ (m” +5)) 49.08 4 2144 4
Light compensation point
NIy 2 -
FEHIFN S ISP CHmol/ (m” +s)) 1512.5 4 1500
Light saturation point
B A TR o 2.
BRI P Cnol CO2/(m7+)) 17 0y 0 91 37 40
Maximum net photosynthetic rate
B 724 3%
FE T AQY 0.05 a 0.06 4
Apparent quantum yield
I 33 2 Cmol / (m” +s)) 2.29 4 0.95 1
Dark respiration rate
i 5 Curved angle 0.71 Aa 0.58 Bh
y S T 3 3% 2 g
%Fﬂ?%éﬁi[mol/(m s)] 3.1 Aa 1.19 Bp

Respiration rate under the Sunshine
RS 5 B R 2 R B3 (P0.0L) RN 5 0%
IRFEFBE(P<<0.05), FEMH
Note ; Different capital letters show signjficant difference at P<<0.01,
and different small letters show significant difference at P <20.05. They are

the same in the following tables-

W R PER I A = D & T AE I RE I ADE &R
HIVEYE(FR D). Pn— Ci fHZRIIHTREN  fIR . y
=—8F—054"+0.1255 —5. 969, R*=0.997, p<<
0.01: ¥ . y=—3E— 054" +0.0605—4. 375, R*=
0.980, p<<0.01,

3 W i

L) AP A= P b A A B A e X 1) )
WICAARIZRTIT AR, B PRI 22 57 B R A= B
EREFEE, IEEFINAR, ARKER, B4
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Table 5 The differences of CO2 parameters of

Amygdalus pedunculata Pall - between two regions

CO2 W [ 254 - 7K Shenmu
bk e
CO2 response of Yendin (BEBEVHE)
photosynthetic parameters Ean (Mu Us Desert)
202 #ME A CC /
COz #1245 CCP (Hmol /mol ) 81,46, 53.92
COz compensation point
202 M 2 CSP (Hmol/
CO2 HF1 5 CSP (Mmol/mol ) 1000 4 781.25 a
COz saturation point
RuBp 5t KFAEHZE (Mmol CO2/ (m” »s)) 24.93 1 12.86 4
Maximum regeneration rate of RuBp
BACHCE CE 0.12B 1 0.22 Aa
Carboxylation efficiency
ﬂ?u&iﬁ%—i[["ﬂml/(mz *s)) 9.2 Bb 11.38 Aa
Respiration rate
SENFI 2R (ol / (m s) ) 6.67 a 6.42 o

Photorespiration rate

2) WiHL KA W vl 2 ( Po) H 2
XU Hh 26 4 5 R B < 2R R B 40 ) BT
12:005 14200, kKA s BRI 2 ( Tr) 2 AL I
BERAC, MAKM R AL B (Gs) N T k. Gs
ARy 3 R TRt 3 . A L X 1 2 33
% Po (HURE 2 WK, B HH B A SR R B 6
BRI RAPHLE], . Tr W2, Gs WSS, Pn
HIMEA S, (Bt X LM, Pn 5 Tr, Gs %
FIFAEHE A ek IR IEAR RS L BRI
A0 Hb X KA e D6 2 TR 0 6 2 WL s O S LR
AT RE d AR LR IR 5 k2

3) Ak 5 A L DX A 9k I L R 4 7
BEEF . Heh A7 X 0T (AQY )
I TEAMEE A (LCP) KT AT, 18 B 4 AR b X K
WRPESS I T A RCR MR R B, HR, <R
ST » A b XK A s B X e 25 o R 336 5
AEAY L AT LA H (VMBS TR ) AR Hb X A
RO R BB R TR, M EX e R
SR SRR R A IR 10 MR, A A 7 B
FEALE) VD BT (R 1), MO RO A LAY 3E Y
PEUSL, h FOb e s ity S 20 278 (3 Vb s R 45 4
KA Bk B S BRI SRR FE TSI R
T S IR H A M 016 L e A

A4, T H AR R Bk X CO2 Wi B il 26t fE 7 S 3

LT ALY CO YIRS R I
SRR, A 3 AR [ FE 1 CO2 BB TS A 124
TR R EATE S, BT 15 B P i CE #5
TR T —HE C3 ), F B AR R R AL RE ).
IR AP A Hb XA AW J Bk 2 3AIK CCP. H.CE &
B HRRIE TR COx NESBRAY Rubisco B #EH
SR A RE DM B L A AL R A K,
BEAR Y F RuBp S KRR, AR KA R b
Tk, PHHEEIE AR %, HT Cos
S A FET S AL S, AKFEVSE . RuBp B ALEEAY
B4, BTLARTHL I 0 2E 5, 1B R TR B
AU S H i e P S A ERAS L A A
RSG5 5 e/, 503 RuBp SR AL BE HE R
RIS PR, SRR, B AT ARt R R
PR S A T YR Con TRUCRE I B
ZEN ], SKE AR 2R,

5) AARIGHFFE K B i B 72 T Hb A K A7 v
LA BB R, MK M X A BRE RAE
RO EDHERERN SR, BEEHA T
B VORI 25 B KA A Ve T X LA R
Pk E AR Y 5 T RRMEA, 5 R L
F UL KA R BB AR S S AN S
B RICRE TR ST A R AR 3, PRI KA
PR 3ie 1L v Vb X 38 AR e, A KT AR R A
b7 126 % ' BR 75 2 1 M 48 78 40 ) L o & 4
‘@[10.18,19] .

6) [al 4, HCE TR [ FREE R, 2038 W P
B A [ A 1 — PR, an DAL RTHIE
250 AR ST HE AP HL RS AT S AE R, BT MY I 59
SRR BT P A R A O e, AN S
KRR N 4 22 S TR SR T LK R
BEAWTHETFF38 A58 TR B I A T o
SHE A PERIBFZE, L, RJE A KRR S R A=
KRB RN 8 5 R BRI ST, Fib i 22
SRS,

& & ¥ @k

(1] 955 2%, Wk T 000 11 A0 B9 A Bk W5 U [0 ] 7 A= A8 9 WF 5%
1993, (2),7—11.

[2] X&EZ. hEEAERRM] IR B E Ol H it 1998,1—8.

[3] #HFERF B DEE S VDHPEHEY KW R ETR
BEJR[J]- PEACARAMBHL % 24 (B 8RR ) - 2005, 33(12)
125—129.

[4] EL4E kFHE T F RS ERP R el
FeEEEEH, 2003, 26 (48T ) 49— 52.

[51 XISz 5k 2. SRS RBCERM AW R[] &5 AR
5%.,2005, 23(3) 21 —23.



202 FEH X A5 5205

[6] FE#EW LA SR AEY RIS 7T (1] E SRR, 2007, apparent convexity of the photosynthetic photon flux density response
(1),26—30. curve[J]- Plant,Cell and Environment, 1994,17,701—710.
(7] FASE. BUPHE. BRARSC. Li G100 S AT (AEATA Lo, [16] WF T3 JeM R B A B2 FRAL & — 1 G0 86 oy
FBRTHE[J]. T LA I 24, 2007, 16( 1) ,258—261. [J]. =252 Jurks 2007, 26(8) , 1323— 1326
[8] XUF4%, iRV, AR, 55 JE H AR ARG & 6 i il [17] w36 T . — A ERDCm BHTEAL 5 (& SERAL Y
SRS B0 [0 A 2005, 121(8) , 7679, He (1] VB KSR 2007, 38(6) , 771775
[97 GRAHAMD F- Models of photosynthesis[J]-Plant Physiology, 2001, [18] Wz, WER. EMARE. & Wk 5066 1E R R ER) L aT
125,42—45. F5[J]- Bl 25541, 2002, 29(5) ,403—407.
(107 BHILLL, H K 30 FhEE 35 - 3 A BB PG & FR PR LU 2 [T ] (197  HEArH. fise. skdRsC. THIL RIUR AR 2k R A S SR
el 244l 2005, 32(5) , 773777, JCEFRERE R[] AL RAMAL R F M (B AR E )
[11] ZEstsg, Z5E A, 5k 7. % 3 MR AEE A SRR eI ] Ak 2008,36(4) ;112—122.
A AEE, 2006, 42(11) ,23—28. [20] K4 DG AE R FLBR B 23 B b iy — S o] B [T ] A4 A 2R
[12] 2 5 2K, Rk 2080 ok P 6 & Fr PR AR S 1997, 33(4) 241 —244.
[J]- & 224, 2008, 35(2) . 251—256. [21] m ’& R REKHASKRAESRAETISH
[13] KR4 DG Ve R TALBRE 23 B v ity — S (el B [T ] 4649 A= B8 BB RHERBFFE [T ] UMl RS 241, 2006, 28, 64—67.
S 1997, 33(4) 241 —244. [22] mFP.m R S RABERLERE COx #hME AT 2L
[14] Bz ArEss, BR B0 3 6 a4E XD &L aRm B Y [J]- PHACARAMRLH KR (A AR RR) - 2008, 36(5) . 160—
W TR 1] A A B 5 0 F A=W 5 4l 2006, 32(6) 164.
691—696. [23] WEWEZ, EMREF, B L AT E M & B RS 5IFP X
[15] OLSSONT, LEVERENZ JW. Non _ uniform stomatal closure and the WFFE[I]- EZSHAM, 2000, 20(6) . 1069—1075.

Comparative study on photosynthetic characteristics and biological
characteristics of Amygdalus pedunculata Pall - between two
regions of Shenmu and Yangling

LUO Shuwei'» GUO Chunhui's ZHANG Guo-qing’
(1. Key Loboratory of Horticulrural Plant Germplasm Resources Utilization for Northwest China,
Ministry of Agriculture College of Horticulture, Northwest A & F University Yangling, Shaanxi 712100;
2. Experimental Center of Desert Forestry, Chinese Academy of Forestry, Dengkouw, Inner mongolia 015200, China)

Abstract ; The study is to further confirm the comparatively adaptability of Amygdalus pedunculata Pall- through
experiment ; so as to provide theoretic basis for its enormous production of and sustainable development- The photosyn-
thetic characteristics of A- pedunculata Pall- were studied with LI —6400 portable photosynthesis system in the Mu Us
Desert area of Shenmu County in Yulin and nursery of Northwest A &F University in Yangling of Shaanxi Province, in-
cluding observation of its biological characteristics- Some photosynthetic parameters were separately measured in two re-
gions, such as diurnal variation of net photosynthetic rate( Pr). and the response of leaf net photosynthesis to light level
and to CO2 could be modelled by a nonrectangular hyperbola, a rectangular hyperbola respectively: then the correlated
parameters were obtained- The parameters were analyzed by single factor analysis of variance- The results show that in
the aspect of biological characteristicss the yield of A- pedunculata Pall- in Shenmu is more than that in Yangling-
Comparatively longer time is taken on the green leaves in Yangling- In the aspect of photosynthetic characteristics, the
curves of diurnal variation of net photosynthesis rate in leaves of A- pedunculata Pall in the two test sites show two
peaks, and midday depression of Pn (11:00~14:00) can be found in leaves of both areas- The LCP and ISP of A-
pedunculata Pall- in Yangling and Shenmu is 49. 08 J’*‘mol/(m2 es), 1512.5 f“‘mol/(m2 s); 21.44 J’*‘mol/(m2 *s)>
1500 F”rnol/(m2 *s), respectively.- CCP and CSP is 84.46 Pmol/mol and 1 000 #mol/mol: 53.92 Mmol/mol and
781.25 Pmol/mol- A- pedunculata Pall- in differert regions shows significant difference on growth conditions and photo-
synthetic characteristics- The photosynthetic ability of A- pedunculata Pall in Shenmu is marked better than in Yangling
showing stronger adaptability and great efficiency in photosynthesis, especially to high light and light concentration of COz-

Keywords: A- pedunculata Pall- ; biological characteristic; light-response of photosynthesis; COzresponse of

photosynthesis



