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Table 2 Pn changes under different Table 3 Stomatal conductance changes under
treatments pmol/(m? + ) different treatments mol/(m? « s)
FRF i) FiF (]
Time A B C D Time A B C D
(HAC) (HAC)
0 4.1520.90 3.65F£1.20 4.83%=1.69 4.60x1.68 0 0.08£0.02  0.06%0.01 0.09£0.01  0.1440.01
2 6.3842.42 7.37%£1.31 8.9340.55 7.92%1.38 2 0.1240.09  0.18£0.01  0.16%£0.06 0.1540.01
4 5.70£2.70 3.2440.84* 7.8341.81 3.464+1.36"* 4 0.1340.03 0.0840.01* 0.1340.02 0.1040.01
6 8.9541.48 10.93+0.85" 3.82%£1.70 10.56=%2.80" " 6 0.2140.01 0.244+0.02  0.07£0.02 0.1740.01"
8 1.62£1.00 5.1941.14* *0.87%0.35 3.67E£1.79* 8 0.06%0.01  0.192£0.06* 0.04=20.01  0.1140.01"
10 0.4340.12 4.6442.30" * 1.1640. 30 2.1941.20 10 0.0640.02 0.1740.05* 0.0240 0.0640.01
12 0.1040. 09 2.124+1.30*—0.13£0. 11 —0.34=+0.28 12 0 0.1040. 01 0 0

HAC: X)) J5 B E] (h) 5P YA A 70 U FWCH AR E] B 70 W FWCH X #] 5 C: 35 X EWCH AR #] 5D 35 WFWCH X %) s FWC; -+ 4 1 [a] 37 K
o % RN EFUAS N F Ak B R 2% S 8 2 (P<70. 05) R 2 (P<<0. 01),

HAC: Hours after cutting; Pn: Leaf net photosynthetic rate; A: 70% FWC+ uncutting; B: 70% FWC+ cutting; C: 35% FWC uncutting; D:
35 % FWC+ cutting; FWC: Field water capacity. * and * % show significant (P<C0.05) or very significant (P<C0. 01) difference between cutting

and uncutting treatments.
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Fig. 1 Change in leaf MDA content of Fig. 2 Change in leaf proline content of
lucerne under different treatments lucerne under different treatments

MDA : § —[# Malondialdehyde. B %4 2 6 Y & H9 V- SRR B, AS TR /NG 52 BE 7R AN R I (1) 6 18] 22 53 88 35 (P<0. 05) 5 = il % = 53] R
JK 43 A B A 2% 5 5 2 (P<<0. 05) Fil#l i 2% (P<<0.01), F[a All values indicate mean of 6 independent experiments and error bars show standard error
(s.e.). Different small letters show significant difference (P<C0.05) between time points. * and * % show significant (P<C0.05) and very signifi-

cant (P<C0.01) difference between two water treatments. The same below
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Changes and mechanism in response of photosynthetic rates of lucerne residue
to cutting under different water treatments
HE Shu-bin, LIU Guo-li, YANG Hui-min
(Key Laboratory of Grassland Agro-ecosystems, Ministry of Agriculture; School of Pastoral
Agriculture Science and Technology, Lanzhou University, Lanzhou 730020, China)

Abstract: The changes in photosynthetic rate and its mechanism during lucerne (Medicago sativa) regrowth af-
ter cutting were investigated in a greenhouse experiment. Photosynthetic rate (Pn), stomatal conductance
(gs)» contents of malondialchehyche (MDA) and proline, and the activities of superoxidase (SOD), peroxidase
(POD) and catalase (CAT) were measured at different soil water availabilities and cutting. Pn and gs increased
shortly after cutting. Leaf MDA content decreased 10 h after cutting, while proline content increased. In addi-
tion, activity of antioxidases, including SOD, POD and CAT, increased shortly after cutting. The same trend
of changes was observed under both water treatments, but significant difference appeared between treatments.
It is suggested that cutting stimuli may reduce water stress within the plant body, enhancing osmotic
adjustment and clearance of oxygen species, promoting normal functions of plant organs like stomatal move-
ment. Thus, enough CO, can be supplied and Pn is then maintained and even enhanced.

Key words: cutting; water stress; lucerne; photosynthesis; signaling mechanism



