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Effect of Drought Stress on Physiological Characteristics of Three Moss Species

GUO Chun-hui,SHA Wei, LI Xiao-kai
(Key Laboratory of Genetic Engineering,College of Life Science and Forestry, Qigihar University, Qigihar, Heilongjiang 161006)

Abstract; Taking three kinds of mosses including Racomitrium japonicum Dozy & Molk,Grimmia pili fera P. Beauv. and
Tortula ruralis Gaertn as materials, three kinds of mosses were subjected to drought treatment by silica gel for three
months of different time gradients,and the effect of drought stress on six physiological indexes of them including relative
water content (RWC) ,malondialdehyde (MDA) content, POD activity, free proline (Pro) content, soluble protein (SP)
content and soluble sugar (SS) content were studied. The results showed that the malondialdehyde content in the three
mosses treated with silica drought stress was gradually decreased and then increased and reveals the same trend once
again along with the relative water content reduced. POD activity of Tortula ruralis was lower than those of the other
two mosses,and changes inconspicuously, while the POD activity of Racomitrium japonicum and Grimmia pilifera in
different periods showed great changes. Among osmoregulation substances of the three moss species,the change of free
proline content and soluble sugar (SS) content were inversely related, however, change of soluble protein (SP) content
and POD activity was positively related. To some extent,the six physiological indexes indicated that the three mosses may
have some special physiological mechanisms those were different from other plants.

Key words:silica gel drought stress; Racomitrium japonicum ;Grimmia pili fera ; Tortula ruralis ;physiological characteristics
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Fig. 1 The effect of different Pb*" treatments on growth of Iris germanica L.

Note: Different letters indicate significant difference P=0. 05 level,according to Duncan’s multiple range test.
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Fig.2 The effect of different Pb?" treatments on biomass of Iris germanica L.
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Fig. 3 Transmission electron micrographs of root and leaf cells of Iris germanica L. under Pb*" treatments

Note: A. Root cells grown in 1/10 Hoagland nutrient solution without Pb?* (CK), scale marker represents 5 pm;B. Root cells grown in 1/10 Hoagland
nutrient solution composed of 800 mg/L Pb?* ,Pb?* deposits on the inner surface of cell walls(indicated with black arrowhead) , scale marker represents 1 ym;C.
Leaf cells grown in 1/10 Hoagland nutrient solution without Pb?* (CK) ,scale marker represents 2 pm;D. Leaf cells grown in 1/10 Hoagland nutrient solution

composed of 800 mg/L Pb*" ,scale marker represents 2 pm.
85

PDF SC{4-4§iH] "pdfFactory Pro™ i RAGIE www. fineprint.cn



http://www.fineprint.cn

- EHRIEFF - 1m0

wF @ ¥ 2014009):82~86

TR o A8 ) 5 R A R PR R BT R B R B AR I B
MR MRE BT K T E R PO R B BN 2 T R
BH, PO R E S RN IE R MY B AEHE 3,
il THY R A BT  RIER T .

BRI PO FER R E 2 B —
FB K5 BRIFEARTS ; 77 — Pl R AR R Ry Ph™ K8
iz B BER, E 4R TEAE AR PN YIS S e A 4 %
T4 R BRI 5 Tt AR A P 45 B L Y 43 A L B
YRNYIRSE RS . RENME™ 3 Pb™
NAEYIR N )5 4 KR53 BARTEAR TR, B a0z 50 i &
EHEYMEESRE PO @ W T 55 45+ % U B
FEEEERT, iz 5 2 - IR —/NEB 4y, H R
HRA R TR B LN .

&% 3k

[1] Thapa G,Sadhukhan A,Panda S K,et al. Molecular mechanistic model
of plant heavy metal tolerance[]J]. Biometals,2012,25: 489-505.
[2] Alloway BJ. Heavy Metals in Soils{ M. London: Blackie Academic and
Professional , 1995 : 206-223 , 368.
[3] AR, FAKI. % A A fit B 09 i 3 2500 B L B iR i 22 0. it
TCE ST, 2008,25:62-64.
[4] gk, ka8, 5. 9y XEERAELE-EYRETBITAN
MR—LILTEEB TR RG] AR FBER 224, 2005,24(4)
634-637.
[5] Cao X,Ma L Q,Chen M,et al. Lead transformation and distribution in
the soils of shooting ranges in Florida, USA[J]. Sci Total Environ,2003,307 ;
179-189.
[6] XZrfe, s M dbF 3 E SR V5 PR E B (1], &
AL R BRI 53R ,2004,23(6) . 1177-1181.
[7] Shahidi Bonjar G H. Potential hazards of gasoline additives in altering

soil environment in favor of harmful microorganisms[J]. Int J Environ Res,
2007,1(1) :1-4.

[8] Kavamura V N ,Esposito E. Biotechnological strategies applied to the
decontamination of soils polluted with heavy metals[ J]. Biotechnology Ad-
vances,2010,28(1) :61-69.

[9] Zhuang X,Chen J,Shim H,et al. New advances in plant growth-promo-
ting rhizobacteria for bioremediation [J]. Environment International,2007,33
(3):406-413.

(100 fayvk, 45 B 48 R E4h. —F BT HEEY — B EAESELRERR
(I]. H¥I23% ,2002,44(11) : 1365-1370.

[11] Chehregani A, Noori M, Yazdi H L. Phytoremediation of heavy-metal-
polluted soils: screening for new accumulator plants in Angouran mine (Iran)
and evaluation of removal ability [J]. Ecotoxicology Environment Safety,
2009,72(5) :1349-1353.

[12] ®Eig>r, ER, MR, % ELRAEEEAYOHRERD] B
BRI T 2 BE 4241 , 2011(3) :52-54.

[13] BB, WEK B, 5. b E SRR WS Y %8R M 05T 5 5
FALTD. o =B AR BE IR 2003, 22(1) :4-7.

[14] g, |ANL, 308 , 55 B eRhia T S A K Cd TR XA B HL
g (1. B A 2524 ,2007,18(9) : 2111-2116.

[15] Han Y L,Huang S Z,Gu J G,et al. Cadmium tolerance and accumula-
tion by two species of Iris L. [J]. Ecotoxicology,2007(16) :557-563.

[16] Han Y L,Huang S Z,Gu J G,et al. Tolerance and accumulation of lead
by species of Iris L. [J]. Ecotoxicology,2008(17) ;: 853-859.

[17] Sridhar BB M, Diehl S V,Han F X, et al. Anatomical changes due to
uptake and accumulation of Zn and Cd in Indian mustard(Brassica juncea)
[I]. Environ and Exp Bot,2005,54:131-141.

[18] Baker A ] M ,Walker P L. Ecophysiology of metal uptake by tolerant
plants] M]. Heavy Metal Tolerance in Plants: Evolutionary Aspects, 1990
155-177.

[19] #8hbs, 06 = o, 4,4, 85 (P2 ) ERKIRTE (Eichhornia crassipes
Solms) 41 A 4370 LB NER [T, 5 mEU R 241 (SRR RD , 2006,
29(3) :81-85.

[20] YLATE AT, G755 A 20k 945 0 40 A5 AR i e A 6 B T
TE Y A 5 4 T A W% %, 2002, 28(3) 1 169-174.

Study on Growth and Distribution of Iris germanica L. Under Lead Stress

ZHU Xu-dong™? , TIAN Song-qing' , YUAN Hai-yan? , HUANG Su-zhen®
(1. Suzhou Polytechnical Institute of Agriculture, Suzhou, Jiangsu 215008; 2. Institute of Botany,Jiangsu Province and Chinese Academy of
Sciences (Nanjing Botanical Garden Mem. Sun Yat-san) , Nanjing,Jiangsu 210014)

Abstract: Taking Iris germanica L. as material, the growth, lead (Pb) accumulation, tolerance and distribution of Iris
germanica L. seedlings under Pb stress were investigated by nutrient solution culture method. The results showed that
the ramet seedling height,new adventive bud number, live leaf number, root length,root number, fresh biomass and dry
biomass of Iris germanica L. were all decreased with an increase of Pb*" under single Pb?" stress. Electron microscopic
results showed that Pb’* deposited on the inner surface of cell walls and seriously destroyed the anatomical structure of
root tip and leaf. In brief,Pb?" treatments affected metabolic activity of Iris germanica L. and inhibited growth of roots,
rhizomes and leaves.

Key words: Iris germanica L. ;lead(Pb) ;growth;distribution
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