PYALAL 243 . 2013.33(12) 12492 — 2498
Acta Bot. Boreal. -Occident . Sin.

XEHS:1000-4025(2013)12-2492-07

ZREEHEASSEZHRMMEE
N OEHFERY B B R 1%

ITHhE-BRZ.BREE.ZER. K R HEK

R AR AR S R G KT i SRR % L 22 M R BRI R 2 BE - 221 730020)

ARSI S N Y B RAE S B A A K M AR AL (H AR R W ORI . LA
A R B AR AR I MORL DN E T3 &Ilﬁliaﬂa‘ﬂﬁiﬁiﬁﬁwwﬁ?%% g 3R A A i RE R R A
TR 0 IR LT 0% P S S B, DR IR S A B R 50 8 T SR A B o A MR AL . S5 SRR (D BERE R &
Ta 0 AR ot L3 43 0 T T e A RS RS i L TP 2 B T EAERT P 2E N I ke 5 fE 58 3 N2 B
TG T AR A SR A KL . () v e A R L SRR A R 2R A 45 T P A A A e i
Fr B Ia] CO, ¥ B2 WIAH S 7K 43 1) FH 2850 2% AL PR {7 55— 2 P S22 T AR 1 8 940 T 7 575 22 0 5 = 4 oAy O 22 348 o 1)
e ()M TREBE G B A WY B R A BT M 2 A B B AR A AR S T R AR W] A Ak, TR B e 0 S 0 T v
B, (DR =AM SRR & R BE R AR B A8 ry A K i R B, mh S R U S B RS — I A Y
AL R PIE NN B R . TS0 R B, 3 S (8] A B 0 SR BE 4 R S0 TR T I SR S A R 2 3 AOLA
PER I A S, H o AR 22 5
KR YR BB ARG IR EE N s AR R B BER B A s e B R
HRESEKS.QU45. 11 XHKFR RS A

Temporal Variation in the Characteristics of Gas Exchange

and Chlorophyll Fluorescence in Lucerne

WANG Zhennan, LU Jiaoyun,ZHAO Yuxin, LUO Chongliang,ZHANG Xi, YANG Huimin"
(State Key Laboratory of Grassland Agro-ecosystems;College of Pastoral Agriculture Science and Technology,Lanzhou Universi-

ty, Lanzhou 730020, China)

Abstract ; Photosynthetical gas exchange and chlorophyll fluorescence are important measures of plant adap-
tation to environments. However, their temporal variation during plant growth is still not clear. Our objec-
tive is to elucidate how they change as the plant grows. A local lucerne (Medicago sativa L. cv. Longdong)
was chosen and gas exchange, chlorophyll fluorescence, chlorophyll content, sucrose content and related
synthase activities,and biomass were measured at different growth stages of each cut in a glass house ex-
periment. (1)Dry matter of the aboveground part and leaf increased as lucerne grew in each cut, while the
average dry matter increment per day increased in the anterior two cuts and first increased and then de-
creased in the third cut, appearing some “S” type of growth. (2) Net photosynthetic rate (P,), stomatal

conductance and carboxylation efficiency decreased as lucerne grew in each cut, while intercellular CO, con-
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centration did oppositely,and water use efficiency and stomata limitation to P, decreased in the first cut but

increased in the latter two cuts. (3)Sucrose content increased, while the activities of sucrose synthase and

sucrose phosphate synthase did not change significantly. (4) Chlorophyll contents,including chlorophyll a,b

and both,increased as lucerne grew in each cut. Chlorophyll fluorescence changed obviously only at the be-

ginning in the first cut,and maintained stable in the rest cuts. Conclusively,lucerne showed obvious but dif-

ferent temporal variations in gas exchange and chlorophyll fluorescence in response to the environmental

factors during stand growth.

Key words: biomass accumulation; cut; environmental adaptability; growth stage; Medicago sativa L. cv.

Longdong;photosynthesis
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Table 1 Basic nutrient contents of soil in the experiment

+)2 A LK oA X AL
Depth/cm Organic carbon/(g/kg) Total nitrogen/(g/kg) Total phosphorus/(g/kg) Available phosphorus/(mg/kg)
0~10 12.2 1.2 0. 787 1.4
10~20 7.9 0.9 0.773 0.5
20~30 5.0 0.6 0.420 0.4
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Fig. 1

Changes in dry matter and average dry matter increment per day of the

above-ground part and leaf of lucerne during growth stage

Different lowercase letters showed significant difference among different time points at 0. 05 level; The same as below
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