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Fig. 1 Daily variation of photosynthesis, transpiration related factors
*1 KE-FHBEXSHHEXRY
Table 1 The correlation coefficient of related parameters of photosynthesis and transpiration
“F1 /8 ¥ 3" ‘Baimei Haitang’ “4L ¥ 3”7 Hongye Haitang’ “HE LR Zhili Pingguo’
Ci Gs Tl PAR Ci Gs Tl PAR Ci Gs Tl PAR
Ci 1 1 1
Gs —0. 327 % * 1 —0.64% * 1 —0. 404 1
Tl —0.723% * 0. 204 1 —0.83% * 0. 638 * * 1 —0.777 0. 238 1
PAR —0.703* * 0.313* 0. 857 * * 1 —0.82* * 0. 757 % * 0.86* * 1 —0.723 0.38* * 0.78* 1
¢ ARFEIX BB EKE, P<O0. 05, * * fRFIRFIH B 3FE K, P<0.01,
Note: * represents significant difference at P<C0. 05 level, * * represents significant difference at P<C0. 01 level.
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Fig. 2 Daily variations of photosynthesis rate and transpiration rate
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Fig. 3 The linear coupling relationships between An and Er
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TR T ARSI AER ST IR 2 F15R 3. 3 FiiEY) Er
5 Ci,Gs. TI.PAR %35 2 H B 2 K F, Mk R A0 =
EEN—0.76,0. 74.0. 95.0. 88, } K i 5 & Er-TI>
Er-PAR>Er-Ci>Er-Gs, An 5 4 /4~ Ttk 24 8.3 K

S, A3 BB s B —0. 95.0. 79.0. 78.0. 87, #H 1
JJF S Ar-Ci> Ar-PAR> Ar-TI> Ar-Gs, 3 #1144 Er.
An 5&HFRMERRECA Fr 25, /] ge i TS A
M2 FEBK . BERERERIX Er B2 HEERRK
FI R F2 TL R KR 0. 8968, k& Gs, /M Ci,
B/ MEH 0. 0981, % An BEA HH#:AE F B AH K I
8 An-Ci>An-Gs>An-PAR>An-Tl, 3334036547
AR IR L, EE 5 Er An MR RECE
WXt Er An B EEAEF R/MBF A [R5 3 3563
FAERRECR I G A 2R R B VIR A IS A TE BB
[)AF A, B2 Bkt 4% PR 22 [ R B A 5 3 1) 4 e A 4 14 8
FRARist. MR 3 ATLAIE H ,ilad Ci X An EAEF IR
N T1 #1 PAR, & i K& FXF An #&1EH & /D3
BRHTFH Gs, WNE A RTLIEH @ H e W72 s ®
FEIEANIFERE FR/MEF R PAR>Ci>TI>Gs, 8
i T1 X 78 % R AE F | K8 PAR i G,
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Table 2 The correlation of the rate of photosynthetic and transpiration and other factors
“H 81§ %" ‘Baimei Haitang’ “o4L ¥ 3" Hongye Haitang’ “HE LR Zhili Pingguo’
Ci Gs Tl PAR Ci Gs Tl PAR Ci Gs Tl PAR
Er —0.65 0.48 0. 90 0. 86 —0.74 0.74 0.95 0. 88 —0.76 0.53 0.91 0.82
An —0. 82 0. 63 0. 69 0.74 —0.95 0.79 0.78 0. 87 —0.92 0.55 0.76 0.77
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Table 3 The path coefficient of

environmental factors for the photosynthesis

YR WHHF HEEA Ed G OEd Gs @i T Ed PAR
Plant Environmental Direct  Through Through Through Through
species factor effect Ci Gs Tl PAR
Ci —0. 4974 —0.1273 —0.0589 —0.1389
“Ha¥E” Gs 0. 3883 0.163 0.0166  0.0619
‘Baimei Haitang’ Tl 0. 0813 0. 36 0.0793 0. 1691
PAR 0.1973 0. 3501 0.1219 0. 0698
Ci —0. 7866 —0.1752 0.1828 —0.1678
“Yr YR Gs 0. 2747 0. 5016 —0.1412 0. 1557
‘Hongye Haitang’ Tl 0. 000 0.6503  0.1754 0. 1761
PAR 0. 2055 0. 6421 0.2081 —0.18%
Ci —0.6772 —0.0825 —0.0558 —0.1026
CHESLER” Gs 0. 2041 0. 2737 0.017 0. 0541
¢Zhili Pingguo’ Tl 0.0717 0. 5269 0. 0486 0. 1099
PAR 0. 1417 0. 49 0.078 0. 0556
*4 BEEFHEBIERBEZERE
Table 4 The path coefficient of
environmental factors for the transpiration
YR WHHF HEEA Ed G OEd Gs @i T Ed PAR
Plant Environmental Direct  Through Through Through Through
species factor effect Ci Gs Tl PAR
Ci 0. 1590 —0.1006 —0.5554 —0.151
“Ha¥E” Gs 0.3068 —0.0521 0.1566  0.0673
‘Baimei Haitang’ Tl 0.7673 —0.1151 0.0626 0. 1839
PAR 0.2145 —0.1120 0.0962 0. 6578
Ci 0. 1092 —0.1301 —0.7413 —0.174
“Yr YR Gs 0.3040 —0.1971 0.5727  0.1615
¢ Hongye Haitang’ Tl 0.8968 —0.2556 0.1303 0. 1825
PAR 0.2131 —0.2524 0.1545 0. 7682
Ci 0. 0981 —0.1317 —0.6071 —0.1154
CHESLER” Gs 0. 3258 —0.0397 0. 186 0. 0610
¢Zhili Pingguo’ Tl 0.7804 —0.0764 0.0776 0. 1237
PAR 0.1595 —0.0710 0.1245 0. 605
3 g
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Fig. 4 The coupling mechanism of

photosynthesis and transpiration
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Study on Photosynthetic Characteristics and the Daily Variation of Coupling
Mechanism Photosynthesis and Transpiration of Three Kinds of Malus Plant

YANG Geng-giang"? , YAN Cheng' ,CHEN Jun-ji"? , XIN Hui-hui® , HE Peng*
(1. Key Laboratory of Biogeography and Bioresource in Arid Land, Xinjiang Institute of Ecology and Geography,Chinese Academy of Sciences,
Urumgqi, Xinjiang 830011 ;2. University of Chinese Academy of Sciences,Beijing 100049 ;3. Shihezi University,Shihezi, Xinjiang 83200034, Wuyi
Farm, Agricultural Division 12, Xinjiang Production and Construction Corps, Urumqi, Xinjiang 830088)

Abstract: With 3-year-old seedling malus of ‘Baimei Haitang’,  Hongye Haitang’ and ‘Zhili pingguo’ in Wuyi farm as
materials,a comprehensive analysis of the coupling relationship between photosynthesis and transpiration,daily variations
of photosynthesis rate (An) and transpiration (Tt ) were measured by portable photosynthesis system (LLC,Pro) in sunny
days. The results showed that, during daily variation, account for solar altitude, PAR, Tl, Gs showed similar daily

variations,Ci behaved in an opposite way,those variations ultimately results in the linear coupling of photosynthesis and
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transpiration. Peak of those parameters occurred at different time of the three plants. Except Gs of ‘Baimei Haitang’,
others parameters appeared a significantly linearly with each other in each plant. An and Tr showed similar daily trend,Er
was significantly linearly positive correlated with an proved a significantly coupling relationship in these three kind of
plants. But WUE(water use efficiency) of them was different: ‘Zhili Pingguo’>> ¢ Hongye Haitang’ > ‘Baimei Haitang’.
An and Tr showed a significantly linearly with other parameters, path analysis identified that Ci had the greatest effect on
An, TT had least influence on An, T had greater effect on Tr than that of Gs,all of these factors interaction each other to
conduct metabolism of plants together. Analysis got the conclusions base on correlate analysis and path analysis as
follow, PAR increased as light increase, resulted in the increase of an stomatal conductance, Tr and decrease of
intercellular CO; concentration. Photosynthesis process was achieved by CO, and H;O in the air which participate in
through stomata. Light increased lead to the increase of leaf temperature and vapor presser deficit,resulted in the increase
of Tr.

Keywords : photosynthesis ; transpiration ; stomatal conductance; PAR ;carbon cycling
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