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GMS16015. 1 & 57 & F1 GMS16016 32,5 & 16 B 5 $2 Bl
Rubisco il RCA, Z J& B %4 4 06 6 B X GR B
25°C, P 340 ne) R  [RYA, 4 HR X0 6 150 B 0 s

i H g, THE RCA M.

MR A ERARRRE FENE.
L4 BAESHT

3K Microsoft Excel 2007 %k {4 %F B 4E o 47 4k 3 F1
YEE ,SPSS 17. 0 F1 SAS 9. 0 BAFHATLETH40#T
2 BRESW
2.1 RFACFEXHEE B TOEE Rt 2
2.1L1 #ObEHEFE WmR1IFTUEFES, WK PP
¥1421.15 pmol » m™? « s, wmIRIMNE CO, 4b# ) Pn
¥R 29,37 pmol » m™? o s, FIRMNE CO, 4bHE
EHXRERT 38.87%; miRA K Pn F ¥R
10. 69 pmol » m™* « s7', IR B M 0 F Pn 3 HL X
HRSE R T 49.46%, LRI E CO, Kb ¥ T
T 63.60%. HIE 1 AA ALY RN E CO, 43
MERME CO, AR P W 5 b B I ] 14 hn i F+
F.21 dJEHIRINE CO, AbHR PnikBlR KE,.ZFE
HEL T mmiRnE CO, 437 28 d 5 Pn ik FH K
H,ZJGHA TR, miEAAE —H2 TS LEE
14~21 REF T FRIREEBOR, Z S5 B8 .

*x1 FEAEENM F G EE A CO, RE.
SILBE FHBEE HEESE Rubisco & RCA & (FHELIREE)

Table 1 Net photosynthetic rate (Pn) ,intercellular CO;concentration (Ci) ,stomatal conductance (Gs) ,
transpiration rate (Tr) ,chlorophyll content (Chl) , Rubisco activity and RCA activity of cucumber leaf under different treatmaents(mean-+SD)

hb¥E HObaHEE figE] COz ¥R BE SILSE i pu s RS Rubisco {5 # RCA i #
Treatment  Pn/(pmol * m™2 « s71) Ci/(umol » mol~™1) Gs/(mmol + m™2 +s™1) Tr/(mmol * m=2 « s~ 1) Chl content/(mg+ g~1) Rubisco activity RCA activity

pog:ied 21.15+0.58 b 309. 20+6.75 ¢ 0.66+0.04 ¢ 11.56+0. 69 ¢ 33.6240.89 b 0.504+0.05 b 0.023740.000 28 b
HIR+CO2 23.97+2.51 b 431.33+23.22 b 0.374+0.08 d 7.28+0.72 d 35.44+6.11 b 0.574+0.06 b 0.02740.000 89 b

HiR 10. 69+4.93 ¢ 205. 30+36.47 d 1.1040.04 a 17.77+1.00 a 21.5446.37 ¢ 0.31£0.06 ¢ 0.01240. 000 47 ¢
HIR+COp 29.37+3.03 a 516.00+33.43 a 0.85+0.05 b 14.57+0.52 b 46.1345.06 a 0.69+0.12 a  0.03440.000 54 c

H [FFURR/NG -8 Fn A R 22 5 835 (P<<0. 05)

Note: Different lowercase letters in the same column show significant difference among treatments at 0. 05 level.

2

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

F @ L 201506):1~6

- IR -

40

35

30 —— X

25 -0 ‘;‘i‘:’fllulﬁ’COz
20 —A— i

-b- mﬂuIﬁCOz

B EHR

Pn/(umol-m2-s)
Iy

7 14 21 28 35
AL REL Days of treatment/d

Bl FAELEHZERAHESLEEERTH
Fig. 1 Change of net photosynthetic rate (Pn) of

cucumber leaf under different treatments
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Fig. 2 Change of intercellular CO, concentration (Ci) of

cucumber leaf under different treatments
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Fig. 3 Change of stomatal conductance (Gs) of

cucumber leaf under different treatments
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Fig. 4 Change of transpiration rate (Tr) of cucumber

leaf under different treatments
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Fig. 5 Change of the chlorophyll content (Chl) of

cucumber leaf under different treatments
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Fig. 6 Change of Rubisco activity of cucumber

leaf under different treatments
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Fig. 7 Change of RCA activity of cucumber

leaf under different treatments

2.4 REE.CO, BF[a] 3 4P R IR E BN B &%
P 4K & & Rubisco & RCA JEM:R T 2240

MF 2 Fr 240 Hr AT A0, IR BE LCO, ¥ BE AR 50 4k 38
A IIXS b A A B B 0, [F B EE X CO, ¥
JE\CO, ¥ B < i i) o He = R 38 32 A . 1 38 0 ol
JEE R (E R 2R BE < B[] )2 e B ) CO, ¥R BE
3% CO, JIREE X CO, F1 CO, X B[] i) i F 0 s AL BE
FEZRE CO, i 1] K IR EE X CO, Y 8.2 % mi , (H4H
2T IRBE X CO, X R MaEL /) 78 6 1 R 32 51 IR BE
CO, & BE LA KR BE X< B[] () 8 25 % e, 5 <AL 3 B A
), HAZBITREE X CO, HIRZMAES/N, BT IR BE BRI R
MaR RSB AR, T RN R M HAZ T AE Xt
BETBREAREL WAL Z T, BB < i E) %t H
Ma%L/IN . Rubisco {15 RCA VEHERR T A 32 IREE < B i)
Hoseme, HE R R HYEA BE P,

®2 B (T).CO, FBX BN g ER,
KaiE CO, RE S FE FEBEE HFEKE Rubisco & RCA BN =EAEHTESH

Table 2 Result of three-way analysis of net photosynthetic rate (Pn) ,intercellular CO, concentration (Ci),
stomatal conductance (Gs) ,transpiration rate (Tr) ,chlorophyll content (Chl) ,Rubisco activity and RCA activity
S LA ER JaiEl COp ¥ BE SILSE i pu s AR A Rubisco 1% # RCA i
Factor Pn Ci Gs Tr Chl content Rubisco activity RCA activity
T * x ns ns
COz
Time * % ns ns
TXCO
TX time ns ns ns ns ns
COg X time * * x ns ns
TXCOg X time * ns ns ns

s FORER AU ; * A FHIRRTE 0.5 F0.01 KP EEFBHE,

Note:ns means no significant difference. * and *

* mean significant difference at 5% and 1% levels, respectively.
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High Temperature Response Mechanism of Photosynthesis of Grafting
Cucumber in Greenhouse Under Long-term Elevated CO,

PAN Lu,CUI Shimao,SONG Yang,KANG Liru,ZHANG Lihong,SUN Shijun
(College of Agronomy,Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019)

Abstract: Taking grafting cucunmber in greenhouse as materials, the changes and relationship with time of
photosynthesis, chlorophyll content, Rubisco activity and Rubisco activase activity of grafting cucumber leaves in
greenhouse were studied under long-term elevated CO, and high temperature, to provide reference for high yield and
quality of cucumber cultivation under high temperature in greenhouse,and to discuss greenhouse effect caused by high
concentration of CO; on plant growth. The results showed that compared with the control,long-term elevated CO, and
high temperature led to a remarkable increase in values of the photosynthetic rate, intercellular CO, concentration,
stomatal conductance, transpiration rate, chlorophyll content, Rubisco activity and Rubisco activase activity. Through
increasing intercellular CO, concentration, chlorophyll content and Rubisco activity were increased, and eventually
photosynthetic rate was affected under long-term elevated CO, and high temperature. Photosynthetic rate was increased
by removing ‘photosynthetic adaptation” phenomenon under long-term elevated CO, and high temperature.

Keywords : cacumber; high temperature; CO, enrichment;photosynthetic rate; Rubisco activase
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