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Effect of drought stress on photosynthesis and physiologica
characteristics of Chrysanthemum morifolium

KONG De-zheng, YU Hong-fang, LI Yong-hua, TIAN Yan-yan

(College of Forestry,Henan Agricultural University ,Zhengzhou, Henan 450002 ,China)

Abstract: [Objective) In order to provide theoretical basis for drought resistance cultivation, the effect
of drought stress on the photosynthesis and physiological characteristics of two Chrysanthemum mori foli-
um cultivars was studied in this research. [Method) Taking autumn Chrysanthemum early-flowering culti-
var “Tangyujinqiu” and late-flowering cultivar “Xiangyun” as materials, using pot experiment,and contras-
ting with regular watering(CK,soil water content: (40=+2) %) ,the change of the physiological indices of
two cultivar leaves under different drought stresses(Modest drought stess(T1, soil water content; (23 £
2) %) studied;Serious drought stess(T2, soil water content: (16 £2) %) was studied through pot experi-
ments. [Result] With the increase of stress degree, the relative conductivity, MDA content and proline con-
tent in leaves of “Xiangyun” and “Tangyujinqgiu” increased;under T2 treatment,the relative conductivity,
MDA content and proline content of “Xiangyun” leaves rose by 23.5% ,84. 8% and 120. 4% respectively,
while those of “Tangyujingiu” increased less;the activities of SOD, POD and CAT increased, and that in
leaves of “Tangyujingiu” increased more. As the stress degree increased,the Pn,Gs and Tr of “Tangyujin-
giu” and “Xiangyun” all decreased;and in the same stress condition, the three photosynthesis indices of

“Tangyujinqiu” were obviously higher than those of “Xiangyun”. [Conclusion)] “Tangyujingiu” and “Xian-
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gyun” had different responsive mechanisms to drought stress;“Tangyujinqiu” had stronger drought resist-

ance,and under drought stress its photosynthetic rate was quite high.
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Fig.1 Changes of the relative water content and proline of Chrysanthemum leaves under drought stress

a,b and c indicate significant difference,the same letters mean no significant difference (P=>0.05). They are the same as below

90 i  QOCK;OT1:;ET2
b a

80

70

AR BT /%
Relative conductivity

60

50 L
Hz BEF&K
Xiangyun Tangyujinqiu

14 ¢ , OCK: O TI:MT2
12 f
7
by
by 10
(=}
8= 8¢t
j= AT
=3
i
fﬁé 4|
(=R
p 2 |

0

FEFEEK
Xlangyun Tangyujinqiu

B2 ORI BE T S0 R 4G AE M R AR LR e MDA & 4 i 28 1k

Fig. 2 Changes of the relative conductivity and MDA of Chrysanthemum leaves under drought stress
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Fig. 3 Changes of SOD,POD and CAT activity of Chrysanthemum leaves under drought stress
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Table 1  Changes of chlorophyll content of Chrysanthemum EEEEWPTL
leaves under drought stress mg/g H1 35 2 A1, B 25 T 5 a0 2 B 1 L e =7
p i) [N [ S ‘ Vi N o = S
Treatment Xiangl;un Tangyl?;nqiu ﬂen ‘F':"ﬁi(i\ﬂ(” l]‘[‘ H‘ E/‘J {%jlﬁ%l%% N /{%L E‘FE %H;E‘ H%?
CK 7.770 £0.47 Aa 24.58+1.62 Aa MR R R R, 78 T1F T2 BT “3 270
T1 7.15640. 46 Bb 23.924+1.71 Bb N N
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TE < [ 51 BOHE J5 AR AN TR) K5 5 B 35 3R 28 S i B 35 (P<<0. 01D s
AR /NG 7B R 22 57 .3 (P<<0.05) . T &I,

Note: Different capital letters mean they are greatly significantly

different (P<Z0.01) in the same row,different small let-

ters mean they are significantly different (P<Z0. 05) in the

same row. They are the same as below.
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Table 2 Changes of Pn,Gs and Tr of Chrysanthemum leaves under drought stress

o Wt G R/ AT/ ZE i A/
I‘II‘I*‘:FI ALI\LH; —2 —1 —2 —1 —2 —1
S . (pmol » m™% « 57 1) (mmol » m™2 « s 1) (mmol * m™2 « s7 1)
Cultivar Treatment N
Pn Gs Tr
. CK 11.340.81 Aa 237.58+20.19 Aa 2.03+0.18 Aa
,#E T1 9.140.64 Bb 194.33+15.68 Bb 1.7240.13 Bb
Xiangyun
T2 4.2+0.29 Cc 86.64+6.85 Cc 1.1940.08 Cc
CK 13.14+1.07 Aa 324.33+26.91 Aa 2.45+0.15 Aa
%T—%ﬂ( T1 12.349.72 Bb 278.42+19.54 Bb 2.23+0.14 Bb
Tangyujinqiu
T2 6.740.51 Cc 172.71+11.53 Cec 1.56+0.09 Cc




11

FLAFEE L 45 T 5 A0 %5 A [5) 0 Ao 2 26 R Ol 4 A B 1 69 52 ) 107

3t B

TSI E N AR B T RS2 IK  4H i A2 5
AN TR R 2 45 05 o P X TS 325 1k R 2 R, T B0 T
FL i 0 A5 5 () S AR A 4R PN 1 90 P AR R LR L il IR
TOE H A T T R AR S R A NI 5 &
NG 2o 4R Ak i =X R R S SRR T A Ak T
MDA 38 . 5 38t 38 % 9 1A P9 A0 £ B il
RG S 5EREESA, EZAH SOD.POD f1 CAT
3 PR, il FFER AR BE T R W MDA & 5 5 R
ARG 35 M EL A A DG R T A ) A2 A5 R R Y
TEHR AR MDA B i T bR, 48 0 1 e 336 4 g )
5 ; Dhindsa 88" B 58 2 B 76 T R 038 & 00 T . 47
PG F G0N PR R L T RNR [ SAE Y S R G PRk
SR 5553 O Tl M B R L T R L R M AU g
FRAR SR LAY B POk AR . AR ST A SRR, 2
AN B A6 R I R B A0 R A T i S b R 1
TR 32 25 38 O T BT MR R g o Ak T
MDA 9 & &t AL B TS R o, AT
AP0 A B v R T A B I R R X H R R
MDA & 8 38 i B /N F 46 =75 0 F 5 AR
m A SOD. POD il CAT & ¥ 7 &5 I i 35 K F
“HE T RIS 0 X R A Bk AN R 1 47
P AN, HL i A B8 ) B .

A AFGEF 2 R R 2D 5 R sk
A I AT AR Ry WA ) Bt Pk SRR L EA A
FE 2 W, 1085 a0 T il 2 R 1) R R R A W 32 0 1Y
— PRI ATE AR R AT i AR AR D
P N T ey N N GG RIU R RS 0 i N ) ST )
BB S 2R 1 R R 0 K R 1 R R 5 A ) 32
K S RTE ¥ B S NI hELE TN (o a
Wit B, 2 A4 SR R AR AR R
FH#a# AE T2 3T FF =7 il 2 R A R i
Z W RE 2R B a0 A AURR R I AR R A
i .

BT B R T 1 5 e R 22 O T L B R AL fil
M 25 R I ELRE R S AR 25 44 L E T 5 1 O
HAER I P47, BB B R B TR
i 360 R A IR S BN A R A 91337 i i
W 2R 5 o RN B S8 1 B W R AIGL BE E BEK
3 1A A ARG I 2 28 5 i 0 /b 5 DTG 52 ) 38 I 1R oF ol
e 1 W R AL RE 01 S BURE A R K 2 TR
fath, fLHIZH S T R, T R S B 4
WO A BUORKFSE T B (0 H g6 A R e i K it

[E1ECEA S S S N S N Ol I S T N N T 7 B
FUT TR ARS8 L E
BRI E BB R R T w7 R A
5T i A P R B B AR R R RIE TR T
BREZSR B A RE T

ASHIETE R Bk A AL ol A T K AE
FFE = 7RI T A F AT 5B s oL . 5
P3RBT R R 2 R e B L Ho
P FL A i ) B0 ST T P L 20 R 52 B A s R
Bl P DR TR N A R X 5 K R
Ot AR L S0 A BE T B8R . AW AT
e 4 A6 A P LB B — R T e SR T2 A
249 A6 it B 7R HG A 305 35 19 360 D7 1D £ e S BIL A L 38 AT
TRt — 05T .

(5% 30k ]

C1] 45 .M E 22, BRABE, 55, 24 76 5T 26 Mk 55 78 77 15 1 09 BF 5%
(17, P& %4, 1994, 21(2) : 185-188.

Zheng L,Fu Y L,Chen S T,et al. Studies on the cold resistance
and nutrition characteristic of Chrysanthemum [J]. Acta Horti-
culturae Sinica,1994,21(2):185-188. (in Chinese)

[2] ¥t .4 fE. 5 5.%. ADREBLA F K78 35 46 10 5 05

FIRHE R TR AR X T SRR 3 A e L) b R A,
2006,36(3):223-231.
Hong B,Tong Z,Ma N, et al. AtDREBIA gene’s heterogene-
ous expression in Chrysanthemum improved the plants’ resist-
ance to drought and salt stress [ J]. Sciences in China,2006,36
(3):223-231. (in Chinese)

(3] 4 BEBRAME. 246 8 A dh A i IR 1 BOVE i BE K H bt 955
BEdE (7. BE 2024 2008, 35(4) :559-564.

Xu Y,Chen F D. The LT;, and cold tolerance adaptability of
Chrysanthemum during a natural drop in temperature [ J]. Acta
Horticulturae Sinica,2008,35(4):559-564. (in Chinese)

C4] % BELBE U8 MR HE. 55 45 16 T J€ 05 P o0 b B FEIE AN 48 b

HsE [T, b gl BH24,2009,42(3) 1 974-981.
Xu Y.Chen Y,Chen F D,et al. Analysis of cold-tolerance and
determination of cold-tolerance evaluation indicators in Chrys-
anthemum [J]. Scientia Agricultura Sinica, 2009, 42 (3); 974-
981. (in Chinese)

(5] BN, GrA R MR A M. % SR T 5 AN 4 ROT AR R i

GRS A R L [T Rt ARl K %4 3R L 2009,
32(3):151-156.
Jia S Z,Fang W M, Chen F D, et al. Comparison of blooming
traits, leaf anatomic structure and photosynthetic characteris-
tics of five summer Chrysanthemum varieties under high tem-
perature [ J]. Journal of Nanjing Agricultural University,2009,
32(3):151-156. (in Chinese)

(6] #NEZ BAUHL, T 7 0, 5. 5 IR Wt Xt Y176 44 < 4 7 5k A
FH 50 SR 23 0 0 B (). B 22 25 2 4R 2008, 19 (10)



108 PE 3t A AR 2 2 4R (B A REA D 5 38 &
2149-2154. species antioxidant system in the soil” s increasing drought

(7]

(8]

9]

(10]

(11]

[12]

Sun X Z,Zheng C S,Wang X F,et al. Effects of high tempera-
ture stress on photosynthesis and chlorophyll fluorescence of
cut flower Chrysanthemum (Dendranthem a grandiflora “Jin-
ba”) [J]. Chinese Journal of Applied Ecology,2008,19(10);
2149-2154. (in Chinese)
Bk MR PRy e R N A
2008,36(36):15974-15976.
Li J X. Experimental study on drought resistance of ground-
cover Chrysanthemum in field cultivation [J]. Journal of Anhui
Agricultura Sinica,2008,36(36) :15974-15976. (in Chinese)
Al B R AR B A AR g 4R S LML de st b Ol R
1995.
Zou Q. Plant physiology and biochemistry experiment guidance
[M]. Beijing ; Chinese Agricultural Publishing Company,1995.
(in Chinese)
eI RIS, A R 4 A 31 AR L S0 0 T EE R B OR
[MI. Jbmt: 5 45 20F H Rk . 2000.
Li H S,Sun H,Zhao S J,et al. Principle and technlogy of plant
physiology and biochemistry experiment [ M ]. Beijing: Higher
Education Publishing Company,2000. (in Chinese)
FRAE.E ST AL TR TR RN R
B4 9703 B9 E T 5O6-a R [T EY %4, 2003, 29
(5):759-764.
Li Y H,Wang W,Ma Q Q.et al. The osmotic adjustment and
photosynthesis of a wheat cultivar Hanfeng 9703 with high
yield,drought resistance under drought stress [J]. Acta Agro-
nomica Sinica,2003,29(5):759-764. (in Chinese)
ERREIEE NI R e R &t e S ERC EANL AR Blikes
FerEaysgm [J]. b 22240, 2007,34(1) :163-172.
Cao J,Jiang W B, Weng M L, et al. Effects of drought and
flooding stress on photosynthetic characteristics of Photinia
frasery in summer and autumn [J]. Acta Horticulturae Sini-
ca,2007.,34(1) :163-172. (in Chinese)
KR B DT R RAT . T T 5 A R e B L R
ARFUEA R G0 sh A ARk [T, W70 Ak 2% B 2 4, 2005, 22
(2):166-169.
Zhang Y,Luo X F,Shen Y B. Dynamic change of new locust

[13]

[14]

[15]

[16]

[17]

[18]

[19]

process [ ] 1. Journal of Zhejiang Forestry College, 2005, 22
(2):166-169. (in Chinese)

T FFER , 2 e, B Rt , 45, T T e xR 22 RE 5 R A 31 A=
fedE bR mEmg [T, fY 580 5 B B85 i . 2004, 13(4) : 20-23.
He K Y,Li X C,Huang L B,et al. Effects of drought stress on
physiological and biochemical indices in five tree species of
Magnoliaceae [ J]. Journal of Plant Resources and Environ-
ment,2004,13(4) :20-23. (in Chinese)

Dhindsa A S, Mutoue W. Drought tolerance in two mosses:
Correlated with enzymatic defense against lipid peroxidation
[J1.]J Exp Bot,1981(32):79-91.

Singh T N, Aspinall D, Paleg L. G. Proline accumulation and
varical adaptability to drought in barley: A potential meta-
bolicmeasure of drought resistance [ J]. Nature New Biol,
1972,236.:188-190.

Liu J P,Zhu J K. Proline accumulation and salt stress-induced
gene expression in salt hypersensitive mutant of Arabidopsis
[J]. Plant Physiol ,1997,114:591-596.

P BRI BRI 2L AR 3 Rl R AL PR A T R AT
i S R % R TSP T TG P AR e [T BE 2044 4R, 2003, 30
(3):303-306.

Lu S Y,Chen S P,Chen S M, et al. Responses of proline con-
tent and activity of antioxidant enzymes in warm-season turf-
grasses to soil drought stress [J]. Acta Horticulturae Sinica,
2003,30(3):303-306. (in Chinese)

A 1T BRI 2 9133 $iT I A BRI 1 5
mi (). & 26 AE 9 24R . 2007, 27(5) . 880-883.

Shan C J. Effect of soil drought on physiological characteris-
tics of winter wheat Luomai 9133 during jointing stage [ J].
Journal of Triticeae Crops,2007,27(5) :880-883. (in Chinese)
FLHE A L PTG, A T 5 AR X B 4 B LA A AR
FREsZm [T, o e AR A# B 241 . 2006, 26 (4) :42-46.

Kong Y J,Sun M G,Hu X J,et al. Effects of drought stress on
several physiological indexes of Cotinus coggygria seedlings
[J]. Journal of Central South Forestry University, 2006, 26
(4):42-46. (in Chinese)



