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Abstract: Using E. angustifolia and G. biloba G. Don var. parviflora 2-year-old seedlings, the effects of drought stress on
gas exchange and protective enzyme activities were conducted. Four treatments were arranged ; control ( CK) , light drought
(T,), moderate drought (T,) and heavy drought (T,). Results showed drought stress not only caused the decline of net
photosynthesis rate, transpiration rate, stomatal conductance and intercellular CO, concentation of two species, but also
changed the diurnal pattern to a certain extent. Under light and moderate stress, the decline of net photosynthetic rate of

two species was caused by stomatal factors, however, under heavy stress, this mainly by non-stomatal factors. Instantaneous
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water use efficiency of E. angustifolia showed the tendency of increase -decrease-increase, but G. biloba G. Don var.
parviflora always decreased. Apparent light use efficiency of two species decreased by 50% . Apparent light use efficiency of
G. biloba G. Don var. parviflora was more sensitive to drought stress. The changing tendency of apparent CO, use efficiency
of two species decreased. The diurnal pattern of apparent CO, use efficiency of E. angustifolia shifted from a single-peaked
curve(T,) to a double-peaked curve(T,) ,then a single-peaked curve (T,) , while it always showed single-peaked curve in
G. biloba G. Don var. parviflora. With the drought stress increasing, the activity of superoxide dismutase( SOD) , peroxidase
(POD), catalase( CAT) of two species first increased and then decreased. When the content of soil moisture was above
12. 8% , the activity of SOD of the two species was higher than that in CK. With soil water content decreasing, the activity
of SOD of the two species was lower than CK. Under heavy stress, although the activity of POD in E. angustifolia
decreased, it was still higher than CK, but no significant difference was observed between T, and CK in G. biloba G. Don
var. parviflora. The activity of CAT of two species was significantly lower than CK under heavy stress. With the drought
stress increasing, the content of malondialdehyde( MDA) of two species in the leaves increased. and the lipid peroxidation

of G. biloba G. Don var. parviflora was more impacted by drought stress.

Key Words: E. angustifolia; G. biloba G. Don var. parviflora; gas exchange; protective enzyme ; drought stress
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Fig. 1 Diurnal changes of PAR and Ca,Tair,RH in trial field
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Fig. 2 Diumnal changes of net photosynthesis rate (Pn) of E. angustifolia. L. (E) and Grewia biloba Don var. parviflora Hand-Mart. (G) under

different soil drought stress
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Fig. 3 Diurnal changes of Transpiration rate (Tr) of E. angustifolia. L. (E) and Grewia biloba Don var. parviflora Hand-Mart. (G) under different

soil drought stress
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Fig. 4 Diumnal changes of Stomatal conductance ( Gs) of E. angustifolia. L (E) and Grewia biloba Don var. parviflora Hand-Mart. (G ) under

different soil drought stress
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Fig. 5 Diumal changes of Intercellular CO, concentation (Ci) of E. angustifolia. L (E) and Grewia biloba Don var. parviflora Hand-Mart. (G)

under different soil drought stress

2.3 BT RMHE XA AEZILE L IALRBIE (Ls) IR0

P M )AL BRI ( Ls ) B9 H A2 1 B 2R R ) CO, ¥R BEFY) H A AL 2 IE S AR, PR IR AE 12:00 72
A BB RALBRFME RS, (B =3 Z AR B A 225 (B 6) o YAAAL B ALIRFIME R H 3B L%
HAMMUBI A, I 6:00 -4k, ALRRBHELSRITHR , 12 :00 KB R fH, B A T REAR, (HALEL 6:00 SALIR
HMER 1% YPRSILRREBIER B FSEDHIE CK THR T 4% 9% 3% o #JLEk CK K< AL R (E 4 (H
AR, ZALFM 6:00 FF1R , IILERHIEZAE B, 25 FLBR S {EEAE 5 SLEIR) 6:00 SFLRRHIEAK P
LSS FLBRHIHMER B P BES FH CK FHE T 24% \46% 21% . fEHETREHA T (T,) , B FLER %]
(EARER AR, [l — B A B 22 L2k AL BRI (E T B IE B R S ~ 7 15

http ://www. ecologica. cn



3 IVRIE 4 WAL K A i SRS E -5 PR I B T 5 38 i i 1335

—{3—CK ——TI —— T2 —&— T3

10 E 10 G

=

5048— 08 -

g g

B 506 0.6 [~

=3

=T 04 04

s

3 02 02

<

% 0 L= ! 1 ! ! ! ! 0 I ! I ! I I I

3 38 8 8 8 8 8 8 8 8 8 8 8 8
©° ) S IS < ) ) ©° ) S N < © )
S S = = = - = S S = - = = =

Bf ] Time

B 6 AR LT E T YRR ILE S SALRBIE (Ls) 4 B 254k
Fig. 6 Diumnal changes of stomatal conductance limitation(Ls) of E. angustifolia. L. (E) and Grewia biloba Don var. parviflora Hand-Mart. (G)

under different soil drought stress
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Fig. 7 Diumnal changes of Instantaneous Water use efficiency ( WUE) of E. angustifolia. L (E) and Grewia biloba Don var. parviflora Hand-Mart.
(G) under different soil drought stress
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Fig. 8 Diumnal changes of Apparent light use efficiency (LUE) of E. angustifolia. L. (E) and Grewia biloba Don var. parviflora Hand-Mart. (G)

under different soil drought stress
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Fig. 9 Diumal changes of Apparent CO, use efficiency of E. angustifolia. L (E) and Grewia biloba Don var. parviflora Hand-Mart. (G) under

different soil drought stress
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Fig. 10 Response of SOD activity of E. angustifolia. L. (E)and Grewia biloba Don var. parviflora Hand-Mart. (G) to soil drought stress
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Fig. 11 Response of POD activity of E. angustifolia. L. (E) and Grewia biloba Don var. parviflora Hand-Mart. (G) to soil drought stress
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Fig. 13 Response of MDA content of E. angustifolia. L. (E)and Grewia biloba Don var. parviflora Hand-Mart. (G) to soil drought stress
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