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Study on the Photosynthesis and Transpiration Characteristics and Chlorophyll Content of Three Colorful Ornamental Plants in Har-
bin

YUE Li-ran, LIU Bo-xin, CHENG Bei-bei
Abstract

in order to provide the theoretical basis for landscape, tree species selection and daily maintenance.| Method ] Using Li-6400 portable photo-

(Northeast Forestry University, Harbin, Heilongjiang 150040)
[ Objective ] To study the photosynthesis and transpiration characteristics and chlorophyll content of three colorful plants in Harbin,

synthetic system tester, the photosynthetic and transpiration characteristics and chlorophyll contents of three species of colorful plants, inclu-
ding Ulmus pumila ‘ Jinye’ , Prunus cerasifera. ‘ Pissardii’ and Prunus virginiana ‘ Canada Red’ were studied. [ Result ] The maximum net
photosynthetic rate, daily maximum transpiration rate, daily transpiration, water release and endothermic amount per unit leaf area of three
colorful plants were as follows: Ulmus pumila * Jinye’ > Prunus cerasifera * Pissardii’ > Prunus virginiana ‘ Canada Red’ . The chlorophyll con-
tents of the leaves of the three kinds of colorful plants was Prunus virginiana * Canada Red’ > Prunus cerasifera ‘ Pissardii’ > Ulmus pumila

‘ Jinye’ .
the lower the chlorophyll pigment contents.
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[ Conclusion | Combined with photosynthetic characteristics analysis, the higher the photosynthetic capacity of three color-leaf plants,

Colorful plants;Photosynthetic characteristics ; Transpiration characteristics ; Chlorophyll contents
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4 400 pmol/mol , % Li—6400 A9 A T Hi ( Li-6400—-02B 1.
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10001 2001 500 wmol/(m®* + ) ], HEEAFESERO.1 g, BT AL
eIk IR, B 12.5 mL 80% B PN BRI YEIR 12 h, B
YB3 ASPATRE A B0 IR B 1R R BORAE & IR RS R
FUE IS O EE TR E 7E 663 1646 470 nm LAY
J (Aggs Agig Ay ), [FIIT I 12.5 mLL 80% 4 A BRI S 116 IR
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2.1 3 FMEHEMEEFHE
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6] B HE RS R R, T 14:00 2 ), G REGRE % I,

P L 2 T, 3 FIOR IR A 150G A R H AR 5L A
Wl 28, 4 M E 10 00 3K B O A R R g, N
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BRI O 11,51 wmolCO,/ (m® - s) , 25— H 2 TR, %
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Fig.1 Daily variation of light intensity
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Fig.2 Daily changes in net photosynthetic rate of three species of
colorful plant
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S ek 555 3E M, LSP sz R Xof 548 0l W, LCP A1 | LSP 5
I L X s B IO PR e Kol A RS A B

BV T EAR bR, RO XSRS A FHRE ) g R
AT [ WHEITHFE LA R, 32 AR Y A RS TR
BERSEI , E P 3 ORISR 1 AT, G AR DGR s T 58
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Fig.3 P, —PARi response curve of three kinds of colorful plants

ST EAME S N 34.88 wmolCO,/ (m” +s) , JEAE I A
486.78 pmol/ (m’+s) , B KA HHA22.52 pmolCO,/ (m” -s) ,
G R A 2,23 umolCO,/ (m’ +s) , ik BIEIR A 2 J5 6
HVEIARHRIE K B MR A T A, i 5 mt2E s
HHEZE BB RME 2 91 R 30.63 AT 18.41 wmol/ (m® - s) ,J6H
FS 5009 158.77 F1108.33 wmol/ (m” - s) , Fe K¥EHGA B
33 6.41 F16.06 wmolCO,/ (m® + ) , RGP #4305 1.53
H11.25 wmolCO,/ (m’ + 8) FENAME & = H AR IE M HHL T,
SRR AR S ] el e TR AR LS AR A Y
REEABORIE S 2RI P20 3 /52, 3 FoR )
(R PIGER AR 22N FIHE 1.00 pmolCO,/ (m” « s) N,

£ 1 3FRMEY P,—PARI WK th 2 54

Table 1 Parameters of P,—PARi response curve of three colorful plants

. . SARA YTl L

M g EEEEwRG,) TR b

THY) Light compensation Light saturation Maximum photos- ’ ‘y‘ o) ( )
. ! : Dark respi- Initial

Plant point( LCP) point( LSP) ynthetic rate ration rate quantum

2 2 2 ”

pmol/(m” -« s) pmol/(m” -+ s) pmolCO,/(m” + s) pmolCO,/(m? « s) efficiency

M7 Ulmus pumila ¢ Jinye’ 34.88 486.78 22.52 2.23 0.06
) y

M2 Prunus cerasifera ‘ Pissardii’ 30.65 158.77 6.41 1.53 0.05
LHHZE Prunus virginiana ‘ Canada Red’ 18.41 108.33 6.06 1.25 0.07

2.2 I MEMEYEBRYE

22,1 ZEMBHOR AL, WK 4 073 RO AR I 78
i R H AR AL B N M2, 40T 1000 B 7% 15 12K 58
F5H 1 AN 5.24 mmol/ (m” - s) IR G BEE GO MR SHZ
HBR W E B W T B, AR 14: 00 K FH 2 (Y
6.51 mmol/(m” + s), EMZ=TE 08,00 2% 5 M HIA F 5 1
NG 2.72 mmol/(m® - s), 1E 12:00 5 F %8 2 S IEA(H
2.04 mmol/(m* + s) ., EM-HZ= 08,00 7% 5 M AL FE 1
NEE 2,13 mmol/(m® - s), 1E 12:00 K5 F % 2 4~ IEA(H
2.26 mmol/(m® + s) , 5ERMZEMZERE HOR H AR S A —
., M 3 PRI ZE RS EOR H AT AR , 4 )

FEIE R ) H SR 2 R e R AR (A i B

222 SALFHEEHAEL, SELERYIM SRR A
O3 A8 4 T R BB A AL RFLIF R Sk
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THFESFR Z s, S ALFEE (Cond ) ASHTT DL MLAE 4 7%
FBAEK B /N, T LR S WA 4 bt 0 e 0 T B AR AR
FH Il 5 WT N, 3 R AR A 14 /<AL R A e S B S g
Hh&k , &M 1200 s BWEEAE, 4 0.23 molH,0/(m® - s) , A
14,00 FFHE 2 B T Ha#, 16,00 J5 TR SE, 2
SALSFEETE 08,00 IBRNEE A 0.10 mol H,0/(m’® + s) , ZJ5
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Table 2 Chlorophyll content of three kinds of colorful plants

W O, Z YR The pigment concentration//mg/L BOESH Pigment content//mg/g
Plant C, C, C .. M, M, M.
44 Ulmus pumila * Jinye’ 13.681 4 0.276 0 0.962 3 213717 0.431 3 0.152 3
M2 Prunus cerasifera ¢ Pissardii’ 15.895 0 2.976 4 2.000 3 2.483 6 0.465 0 0.312 6
A2 Prunus virginiana‘ Canada Red’ 18.942 2 5.686 0 44835 2.959 7 0.888 4 0.700 5

IE:C, [RRMER a,C, KRR b, ¢ ARENE PR M, EHER a 761 g g, M, ARMSER b 7E 1 g B, M
FEIAY MRTE 1 g M B
Note: C, represents chlorophyll a,C, represents chlorophyll b,C  represents the carotenoids, M, represents the quality of chlorophyll a in 1 g leaves, M, re-
presents the quality of chlorophyll b in 1 g leaves, M___represents the quality of carotenoids in 1 g leaves
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