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Effect of drought stress on growth and photosynthetic physiological
characteristics of Mukdenia rossii

ZHANG Shuang' ,DONG Ran',DONG Yan®,BAI Pan-pan', CHEN Tian-yu'

(1 College of Horticulture, Jilin Agricultural University ,Changchun, Jilin 130118 ,China;

2 Changchun Friendship Park ,Changchun,Jilin 132000, China)

Abstract: [Objective] The effect of drought stress on growth and photosynthetic physiological charac-
teristics of Mukdenia rossii was studied to provide theoretical basis for the introduction,domestication and
application in landscaping. [Method) Using pot experiments,the changes in growth, physiological indexes,
photosynthetic pigment content and photosynthetic parameters of triennial seedlings of M. rossii were in-
vestigated under the drought stresses of 0(before stress),5,10,15,20,25,and 30 d in comparison with reg-
ular watering seedlings. [Result] With the prolonging of drought stress,the plant height and leaf area de-
creased after initial increase,relative water content of leaf and contents ofchlorophyll (Chl. ) and carotenoid
(Car. ) decreased significantly, and water shortage under natural saturation, relative electric conductivity
(REC) as well as the content of malondialdehyde (MDA) increased gradually. The net photosynthetic rate
(Pn) ,stomatal conductance (Gs) ,and transpiration rate ( T7) decreased, the intercellular CO, concentration
(C7) increased after initial decrease,and the water use efficiency (WUE) and stomatal limitation value (Ls)

decreased after initial increase. The decrease of Pn after 15 d drought stress was due to stomatal factors
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(SRWC was 18.49%) ,but the reason changed when the drought stress was longer than 15 d. [Conclusion]

M. rossii has good drought tolerance and it is better to water M. rossiz within the first 15 d of drought.

Key words: drought stress; Mukdenia rossii ;physiological indexes;photosynthetic parameters
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Fig. 3 Changes in REC (A) and MDA (B) of M. rossii leaves under drought stress
x1 tETEPETHHEHFHEEMERAENZSENTL
Table 1 Changes in contents of chlorophyll and carotenoid of M. rossii under drought stress
X & a/(mg-g 1) ME4EE b/ (mg-g ) MEEEat+b/(mgg ) 4k E a/b HKWE NE/(mg-g D
;ﬁﬁ%d Chl & Chl b Chlatb Chl a/b Car.
Time pogiict b 7 pogiist JGEL popiist Ab B pogiict b 7 pogiist Ak B
CK Treatment CK Treatment CK Treatment CK Treatment CK Treatment
0 1. 834a 1.812 a 0.784 a 0.782 a 2.618 a 2.574 a 2.339 a 2.317 a 0.186 a 0.189 a
) 1. 806 a 1.764 a 0.776 a 0.754 a 2.582 a 2.478 a 2.327 a 2.287 a 0.189 a 0.193 a
10 1.827 a 1.652 a 0.784 aA  0.725 bA  2.611 aA 2.377 bA  2.330 aA  2.279 bA 0.196 a 0.184 a
15 1.845 aA  1.417 bA  0.786 aA  0.642 bA  2.631 aA  2.059 bB 2.347 aA  2.207 bB 0.192 aA  0.172 bA
20 1.798 aA  1.206 bB 0.772 aA 0.614 bB 2.570 aA 1.820 bB 2.329 aA 1.964 bB 0.185 aA 0.157 bB
25 1.831 aA 1.014 bB 0.779 aA 0.531 cB 2.610 aA 1.545 aB 2.349 aA 1.899 aB 0.191 aA 0.141 aB
30 1.783aA 0.907 bB 0.769 aA  0.483 ¢B 2.552 aA 1.390 aB 2.319 aA 1.878 aB 0.193 aA  0.115 aB
H : W98 b R AT 508 5 A5 R [l /NG 8k K5 52 E 43 0] 26 7 b B A 5 50 BRZH 25 57 3k I 3 (P<0. 05) Bl 8 3 (P<<0. 0D /K-, £ 2 A,

Note:Lowercase and uppercase letters indicate significant difference (P<C0. 05) and very significant difference (P<C0.01) between treat-

ment and CK under same stresses,respectively. The same for Table 2.
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Table 2 Changes in photosynthetic parameters of M. rossii leaves under drought stress
A Pn/ Ci/ Gs/ ‘ Tr/ WUE / Ls
i/ d (pmol* m™% +s™ 1) (pmol * mol™ 1) (mmol*m~%+s 1) (mmolem 2+s 1) (pmol * mmol 1) '
Time Xt 4L Ab 32 Xt 41 Ak B4 it BE 21 LKA Xt HE 4L Ab 32 Xt 41 Ak B4 it BE 21 Ab B4
CK Treatment CK Treatment CK Treatment CK Treatment CK Treatment CK Treatment
0 6.8 a 7.1a 359 a 364 a 157 a 168 a 2.89 a 2.94 a 2.35a 2.41 a 0.08 a 0.07 a
5 6.5 a 6.3 a 347 a 345 a 143 aA 85 bB 2.84 aA 2.21 bA  2.29 aA 2.85 bB 0.11 a 0.14 a
10 7.1 aA 4.8 bA 353 aA 298 bA 165 aA 44 bB 2.95 aA 1.52 bB 2.41 aA 3.02 bB 0.07 aA 0.23 bB
15 6.3 aA 2.7 bB 351 aA 252 bB 152 aA 31 bB 2.69 aA  0.62 bB 2.34aA  4.35bB 0.10 aA  0.28 bB
20 5.9 aA 0.7 bB 344 a 347 a 141 aA 20 bB 2.57 aA 0.45 bB 2.29 aA 1.56 bA 0.12 a 0.11 a
25 7.2aA  —0.9bB 322 aA 361 bB 172 aA 17 bB 2.73 aA 0.33 bB 2.64 aA —2.73 bB 0.06 a 0.06 a
30 7.9aA —1.2bB 325 aA 379 bB 179 aA 13 bB 2.85aA  0.21 bB 2.77 aA —5.71 bB 0.05 a 0.03 a
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