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Gas Exchange Characteristics of 3 Apple Tree (Malus domestica) Species and Response

to Environmental Factors

YANG Hong-li, WANG Ming,XU Ye-yong* ,ZHANG Zhi-gang

(Science and Technology Promotion Department , Xinjiang Academy of Forestry Sciences ,Urumgqi ,» Xinjiang 830000, China)

Abstract; 1.i-6400 portable photosynthesis system was used to measure the relative parameters of three ap-
ple varieties: Fuji,Zaofu No. 1,Xinfu No. 1. The parameters measured included the diurnal change of pho-
tosynthetic rate (P,),stomatal conductance (G,) ,intercellular CO, concentration (C;), transpiration rate
(T,),water use efficiency (WUE), light response curve and another physiological indicators. The results

indicated that the three varieties all presented high P,,T,,and WUE. LSP and LCP of Fuji were 1 542. 8
pmol*m * +s 'and 30.4 ymol*m * +s ',1618. 8 ymol*m *+s "and 26.6 ymol * m * + s ' for Zaofu
No. 1,and 1 189.4 pmol * m™? + s7' and 41. 8 ymol » m™? « s~' for Xinfu No. 1. The diurnal variation of P,
and T, of Fuji presented a single peak curve,while the other two varieties were in a double peak curve,and
had the phenomenon of “photosynthetic sleep”. Factors that affected P, and T, of Fuji were in the order of
PPFD>G,,and RH>T,,>G, .for Zaofu No. 1,the orders were PPFD >G,>RH.and RH>T,,>G.>
PPFD,For Xinfu No. 1,the orders were PPFD>G,>RH>T,, and RH>T,,>Gs>PPFD.
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Table 1 The physical and chemical properties of test soil
mwen ewmw OO, WEEEREOTSY Gen ™
0~30(% 30) Wt 1.606 7 22.14 3.90 0. 863 8.12
30~50(% 50) w+ 1.401 3 13.34 2.98 0.471 8.50
50~80(FF 80) #+ 1.859 3 27.30 0.69 0.471 8.72
80~160(% 160) W+t 1.462 0 13. 65 0.98 0. 254 8.76

1.4 Kmigit

SR A e B A 2 AE 2014 4F 7 H A HE— B
WRALCERRNEKMET 0 E W —5 0
B 3 AR R AR S e R P AT H S AT
JE IR PERE R )2 A 1 BH Y Y 4E R A A R
5 A3 FHIE S Al bRad , AT Li-6400 fE #5 X066 16
%4t (Li-cor, Lincoln, USA) U & HR G E (2 em
X3 em) , 7EJL HUATA] 8.:00—20.00 M [A] 44 F% 2 h gk
A7 1 URIE PRI B I 45 SR R R A A 1 A 3
R AP D RRIC % T IZ K AE Y 15O & 3R (P |
FIEHER(T) KALRE (GO JE CO. #E(C)
A BRTE AR . DL SCRE W B DU R A A S (T ) i
(T SWRE (RH) (2R, CO, WREE(CH MR R
TRJE T 6k (Vpd L) S5 R 80, A0 il o 32
BOERE SR, TR R I B R A

5 H ARG X T80 43 B /N SRR A2 A o
i JITRE T[] T T AR A 0 5 PR R LI
MR BT R R R A A S FF A ] Photo-
shop7. 0 & DX [A] AR 31 550 B R 1+ 55 o 52 B 1) ot 1o AL
IR Je A% BRTH S5 B i T AR [ SR A A S B 10 2% T
AEBRFERRT . ARALBR IE (Lo A F B K 5 F)
BR(WUE) i L FAXHH . Lo=1—-C/C
WUE=P,/T,[,

ML A% A 7 Light-Curve Wl & 2 FF, % I
2014 4 7 AWK RS ,11:00—12.00 Xf 3 A~3F 5 5
Fofr %) O o 17 £ i AT DU g L O R A 45 206 A R
CO, ARG fa W& iy CO, MR 400 pmol
e mol ™' MR IR E N 0.50,100,150,200,300,
350,400,500,750,1 000,1 500,1 700 pumol « m ?
+s 51900 pmol * m™* » s ',



32 VU b2 B 2 41 314

1.5 HiEHHm
¥ 8 F SPSS19. 0 F1 Excel2007 S 314347,

2 HEREpM

2.1 3NMERBMEEZIRSHE KN i 2 bR

ELRE -5 HE 50 P..G.C.T. U
Je WUE BJf7AE T . 2 22 5 (p<<0. 05) . 3 A3 4L
RS PRY P R g P B SN i D Ry & R U
(£ 2),

b VR 5k A B IR g A R
A—BBIBEE LA A MR S (PAR) WY N, 4 P,
Lkl 22 B [ A B 0 L T s B o — 5 B G WD L i
W P, WBEHE PAR R K ik ) — LI
SiR B HH BT BRI (A D)

XHE b RE T OB E T 3 SRR O

e 17 [l 2 AT LA R AR 1A e N it 2k o
HrigfExr P,-PAR Wi #1786 45 3 & + 7616 A
Je5A T B A %R (Pmax) & 24, 66 pmol -
m? e s B TR (AQY) H 0. 087 umol
em” % e 5T OB AN (LSP) FIYGHME S (LCP) 4y
B4 1542.8 pmol » m™?
s HRE S EBRALFMETHEHEEEEER
23.56 pmol » m * « s ' RMPI I E FTRHFEN
0.087 ymol » m™* + s '  LSP il LCP 4 %l %
1618.8 ymolem * ¢« s '.26.6 pmol * m * + s ';
Be — STEMFOC KM T ME e G ®AE R 21,51
pmol « m™? « s~ RMHI IR FRFEH 0. 077 pmol
em ‘s '\Ls fl LCP 43 5%|F 1 189. 4 pmol -

—2

m’es ' 41.8 ymolem * +s

«s '.30.4 ymol + m * «

—1
°

R2 ISHERSEIBEASMANESHBEZTLHE

Table 2 The average parameters of gas exchange and water use efficiency of three apple varieties
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Fig. 1 Light response curves of three varieties
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Fig. 2 The diurnal change of photosynthetic rate and

transpiration rate of three varieties
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Fig. 3 The diurnal change of stomatal conductance,intercellular CO; concentration ,stomatal limitation and
water use efficiency of three varieties
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Table 3 The correlation analysis between photosynthetic rate (P,) ,transpiration rate (T,) and outer and inner factors of three varieties
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